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THE  GREAT  BASIN  REaiON  AND  CALIFORNIA. 


UTAH. 
NEVADA. 
CALIFORNIA. 
ARIZONA. 


IRRIGATION  AND  RECLAMATION  OF  ARID  LANDS. 


UTAH  DIVISION. 

Salt  Lake  City,  Utah,  August  19,  1889. 

The  committee  met  parsaant  to  the  call  of  the  chairmaD. 
Present:  Messrs.  Stewart  (chairman),  Plnmb,  Jones,  and  Beagan; 
also  Director  Powell. 

STATEMEHT  OF  A.  L.  THOKAS^  OOVEBH OB  OF  ITTAH. 

Mb.  Ghaibman  and  Gentlemen:  I  have  here  some  laws  on  the 
subject  of  irrigation  in  this  Territory.  The  first  is  that  contained  in 
the  compiled  laws  in  regard  to  the  organization  of  irrigation  companies. 
Then  there  is  a  law  in  the  session  laws  of  1878,  amending  that  to  some 
extent.  Then  we  have  a  law  passed  in  1880,  providing  for  the  recording 
of  vested  rights  and  the  use  of  water.  To-morrow  I  shall  file  a  state- 
ment respecting  this  latter-law.  And  I  would  say  that  the  courts  have 
adijudged  some  of  them  unconstitutional. 

The  laws  referred  to  are  as  follows : 

WATER  RIGHTS. 

Src.  422.  Whenever,  by  priority  of  possession,  rights  to  the  use  of  water  for  min- 
ing, agricnltaral,  mannfacturing,  or  other  purposes,  have  vested  and  accrued,  and 
the  same  are  recognized  and  acknowledged  by  the  local  customs,  laws^  and  the  de- 
cisions of  courts,  the  possessors  and  owners  of  such  vested  rights  sliaU  be  maintained 
and  protected  in  the  same ;  and  the  rieht  of  way  for  the  construction  of  ditches  and 
canals  for  the  purposes  herein  specified  is  acknowledged  and  confirmed ;  but  when- 
ever any  person,  in  the  constmction  of  any  ditch  or  canal,  injures  or  damages  the 
pocsession  of  any  settler  on  the  public  domain,  the  party  committing  such  injury  or 
damage  shall  be  liable  to  the  party  injured  for  such  injury  or  damage. 

Sec.  423.  All  patents  granted,  or  pre-emption  or  homesteads  allowed,  shaU  be  sub- 
ject to  any  vested  and  accrued  water  right,  or  rights  to  ditches  and  reservoirs  used 
in  connection  with  such  water  rights,  as  may  have  been  acquired  under  or  recognized 
by  the  preceding  section. 

8ec.  424.  The  right  to  the  use  of  water  for  the  reclamation  of  desert  lands,  in  ac- 
cordance with  the  provisions  of  an  act  approved  March  third,  eighteen  hundred  and 
seventy-seven,  shall  depend  upon  bona  fide  prior  appropriation;  and  such  right 
shall  not  exceed  the  amount  of  water  actually  appropriated,  and  necessarily  used  for 
the  purpose  of  irrigation  and  reclamation ;  and  ail  surplus  water  over  and  above  such 
actual  appropriation  and  use,  together  with  the  water  of  lakes,  rivers,  and  other 
sources  of  water  supply  upon  the  public  lands  and  not  navigable,  shall  remain  and 
be  held  ftee  for  the  appropriation  and  use  of  the  public  for  irrigation,  mining,'  and 
mannCMstnring  purposes,  subject  to  existing  rights. 

Sec.  425.  All  navigable  rivers,  within  the  Territory  occupied  by  the  public  lands^ 
shall  remain  and  be  deemed  i>ublic  highways ;  and  in  all  oaBfiA  w\i«c«  \\i<^  Q\r^^>XA 
banks  <^  any  streams  not  navigable  belong  to  different  petBOHB,  t\kA  %\>ccy^\!{i  ttsA^^% 
bed  thereof  abaU  become  common  to  both. 
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Sec.  ^775.  s  1.  The  selectmen  of  the  several  coanties  of  this  Territory  are  hereby 
created  ex-officlo  water  commissioners  for  their  respective  counties,  whose  powers 
and  duties  shall  be  to  make,  or  cause  to  be  made  and  recorded,  such  observations, 
from  time  to  time,  as  they  may  deem  necessary,  of  the  quantity  and  flow  of  water  in 
the  natural  sources  of  supply,  and  to  determine,  as  near  as  may  be,  the  average  flow 
thereof  at  any  season  of  the  year,  and  to  receive,  hear,  and  determine  all  claims  to 
the  use  of  water,  and  on  the  receipt  of  satisfactory  proof  of  any  right  to  the  use  of 
water  having  vested,  to  issue  to  the  person  owning  such  right  a  certificate  therefor 
for  recording,  and  to  generally  oversee,  in  person,  or  by  agents  appointed  by  them, 
the  distribution  of  water  within  their  respective  counties,  from  natural  sources  of 
supply,  to  all  the  corporations  or  persons  having  joint  rights  in  and  to  any  natural 
source  of  supply,  and  to  fairly  distribute,  according  to  the 'nature  and  extent  of 
recorded  rights,  and  according  to  law,  to  each  of  said  corporations  or  persons  their 
several  portions  of  such  water ;  and  in  case  of  dispute  between  any  of  such  per- 
sons or  corporations  as  to  the  nature  or  ext>ent  of  their  rights  to  the  use  of  water  or 
right  of  way,  or  damages  therefor,  of  any  one  or  more  of  such  persons  or  corporations, 
to  hear  and  decide  upon  all  such  disputed  rights,  and  to  file  a  copy  of  their  findings 
and  decisions  as  to  such  rights  with  the  county  recorder,  and  to  distribute  the  water 
according  to  such  findings  or  decision,  unless  otherwise  ordered  by  a  court  of  compe- 
tent j  urisdiction. 

Sec.  2776.  s  2.  In  cases  where  persons,  or  corporations,  use  water  in  different  counties 
from  the  same  natural  source  of  supply,  the  water  commissioners  of  each  of  said 
counties  shall  unite  in  appointing,  eitner  from  among  their  number  or  otherwise,  as 
they  may  determine,  a  board  of  reference  of  not  less  than  three  competent  persons,  to 
hear  and  decide  all  disputes  in  regard  to  water  rights  in  and  to  sucn  natural  source 
of  supply,  and  they  shall  file  a  copy  of  their  decision  with  the  county  recorders  of 
each  <u  said  counties ;  said  water  commissioners  and  members  of  the  board  of  refer- 
ence shall  each,  respectively,  have  power  to  administer  oaths,  and  if  any  person  who 
may  be  duly  sworn  in  any  matter  in  relation  to  the  nature,  extent,  or  exercise  of  any 
right  or  duty  under  any  of  the  provisions  of  this  act,  shall  falsely  swear,  such  person 
shall  be  deemed  guilty  of  perjury. 

Sec.  2777.  s  3.  The  certiiicate  of  the  water  commissioners  shall  state  generally  the 
nature  and  extent  of  the  right  to  use  water  of  the  person,  or  corporation,  to  whom  it 
is  issued,  and  must  be  filed  with  the  county  recorder  for  recording. 

Sec.  27^8.  s  4.  It  shall  be  the  duty  of  the  county  recorder  oi  each  county,  upon 
any  certificate  of  water  commissioners  being  filed  in  his  office,  as  prescribed  by  this 
act,  and  upon  any  findings  or  decisions  of  any  commissioners,  or  board  of  reference, 
as  to  the  extent  of  any  such  rights,  and  upon  payment  of  the  fees  allowed  by  law 
for  such  service,  to  record,  in  a  book,  or  books,  to  be  kept  by  him  for  such  purposes, 
all  such  certificates,  findings,  and  decisions,  which  said  record  shall  be  deemed  to 
impart  potice  to  all  persons  whomsoever  of  the  contents  thereof,  and  shall  be  prima 
facie  evidence  of  the  existence  and  verity  of  the  facts  therein  recited. 

Sec.  2779.  s  5.  No  person,  or  corporation,  shall  maintain  any  suit,  at  law  or  in 
equity,  for  the  determination  of  the  existence  or  extent  of  any  right,  or  rights,  to 
the  use  of  water  in  this  Territory,  until  after  the  decision  of  the  proper  county  com- 
mis^oners,  or  of  the  proper  board  of  reference,  as  the  case  may  be,  unless  said  com- 
missionersj  or  board,  shall  fail  and  neglect  to  hear  and  decide  such  person's  claim  of 
right  to  use  of  water  for  more  than  three  months  after  such  person  may  have  pre- 
sented, in  writing,  his  claim,  or  claims,  and  evidence  in  support  thereof,  for  adjudi- 
cation :  Provided,  This  section  shall  not  be  construed  to  affect  or  impair  the  authority 
or  jurisdiction  of  any  court  in  the  issuance  of  a  temporary  injunction  or  restraining 
order  in  such  cases,  or  to  abridge  the  right  of  any  person  aggrieved  by  any  such 
decision  to  maintain  any  lawful  suit,  or  appeal,  after  such  decision  may  have  been 
made. 

Sec.  2780.  s  6.  A  right  to  the  use  of  water  for  any  useful  purposes,  such  as  for 
domestic  purposes,  irrigating  lands,  propelling  machinery,  washing  and  sluicing 
ores,  and  other  like  purposes,  is  hereby  recognized  and  acknowledged  to  have  vested 
and  accrued,  as  a  primary  right,  to  the  extent  of,  and  reasonable  necessity  for  such 
use  thereof,  under  any  of  the  following  circumstances : 

1.  Whenever  any  person  or  persons  shall  have  taken,  diverted  and  used  any  of 
the  unappropriated  water  of  any  natural  stream,  water-course,  lake,  or  spring,  or 
other  natural  source  of  supply. 

2.  Whenever  any  person  or  persons  shall  have  had  the  open,  peaceable,  uninter- 
rupted, and  continuous  use  of  water  for  a  period  of  seven  years. 

Sec.  2781 .  s  7.  A  secondary  right  to  the  use  of  water  for  any  of  said  purposes  is 
hereby  recognized  and  acknowledged  to  have  vested  and  accrued  (subject  to  the  per- 
fect and  complete  use  of  all  preliminary  rights)  to  the  extent  of  and  reasonable 
necessity  for  such  use  thereof,  under  any  of  the  following  circumstances: 

1.  Whenever  the  whole  of  the  waters  of  any  natural  stream,  water-course,  lake, 
apiing,  or  other  Dataral  source  of  supply  has  been  taken,  diverted,  and  used  by  prior 
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appropriators  for  a  part,  or  parts,  of  each  year  only ;  and,  other  persons  have  snbse- 
qnently  appropriated  any  part,  or  the  whole,  of  such  water  during  any  other  part  of 
such  >ear,  such  person  shall  he  deemed  to  have  acquired  a  secondary  right. 

2.  Whenever,  at  the  time  of  an  unusual  increase  of  water  exceeding  seven  years  av- 
erage flow  of  such  water^  at  the  same  season  of  each  year,  all  the  water  of  such  aver- 
age flow  then  being  used  by  prior  appropriators,  and  other  persons  appropriate  and 
use  such  increase  of  water,  such  persons  shall  be  deemed  to  nave  acquired  a  second- 
ary right. 

Sec.  2782.  8  8.  A  right  to  the  use  of  water  may  be  measured  by  fractional  parts  of 
the  whole  source  of  supply,  or  by  such  fractional  parts,  with  a  limitation  as  to  peri- 
ods of  time  when  used,  or  intended  to  be  used ;  or  it  may  be  measured  by  cubic  inches 
with  a  limitation  as  to  periods  of  time  when  used  or  intended  to  be  used ;  or  it  may 
be  measured  by  cubic  inches  with  a  limitation  specifying  the  depth,  width  and  dec- 
lination of  the  water  at  point  of  measurement,  and,  if  necessary,  with  a  further  limi- 
tation as  to  periods  of  time  when  used,  or  intended  to  be  used,  and  such  right  may  be 
appurtenant  to  the  land  upon  which  such  water  is  used,  or  it  may  be  personal  prop^ 
erty,  at  the  option  of  the  rightful  owner  of  such  right,  and  a  change  of  the  place  of 
use  of  water  shall  in  no  manner  affect  the  validity  of  auy  person's  right  to  use  water, 
but  no  person  shall  change  the  place  of  use  of  water,  to  the  damage  of  his  co-owners 
in  such  right,  without  just  compensation. 

Sec.  27^.  8  9.  A  continuous  neglect  to  keep  in  repair  any  means  of  diverting  or 
conveying  water,  or  a  continuous  failure  to  use  any  right  to  water,  for  a  period  of 
seven  years  at  any  time  after  the  passage  of  this  act,  shall  be  held  to  be  abandon- 
ment and  forfeiture  of  such  right,  and  whenever  hereafter  a  conveyance  of  any  parcel 
of  land  is  executed,  and  a  ri^t  to  the  use  of  water  has  been  continuously  exercised 
from  the  time  of  its  first  appropriation,  in  irrigating  such  land,  such  right  shall  pass 
to  the  grantee  of  such  conveyance ;  and  in  cases  where  such  right  has  been  exer- 
cised in  irrigating  different  parcels  of  land  at  different  times,  such  right  shall  pass  to 
the  grantee  of  any  parcel  of  land  on  which  such  right  was  exercised  next  preceding 
the  time  of  the  execution  of  any  conveyance  thereof;  subject,  however,  in  all  cases, 
to  payment  by  the  grantee  of  any  such  conveyance,  of  all  amounts  unpaid  on  any  as- 
sessment then  due  upon  any  such  right :  Provided,  That  in  any  of  the  cases  men- 
tioned in  this  section,  any  such  right  to  the  use  of  water,  or  any  part  thereof,  may  be 
reserved  by  the  grantor  of  any  such  conveyance,  by  making  such  reservation  in  ex- 
press terms  inserted  in  such  conveyance. 

8ec.  2784.  B  10.  All  rights  to  the  use  of  water,  and  means  of  diverting  water,  shall 
be  exempt  from  taxation,  except  for  the  purpose  of  regulating  the  use  of  the  exercise 
of  such  right  in  all  cases  where  the  land  or  other  property  upon  which  the  pertaining 
to  snob  rights  is  assessable  for  taxation,  but  in  making  the  assessment  the  assessor 
shall  estimate  the  increased  value  of  such  land  or  other  property,  caused  by  the  use 
of  such  water. 

Sec.  2785.  s  11.  It  shall  be  the  duty  of  all  persons  using  water  from  any  natural 
source  of  supply  to  provide  suitable  ditches  for  conveying  surplus  water  again  into 
the  natural  channel,  or  other  places  of  use,  to  the  satisfaclion  or  approval  of  the 
water  commissioners;  and  if,  through  neglect  so  to  provide  such  ditches,  water  is  al- 
lowed to  form  pools  or  marshes,  or  otherwise  run  to  waste,  and  if  any  person  shall 
torn  or  use  any  water  in  a  manner  that  damages  the  property  of  another,  except  when 
each  taming  or  using  in  the  prudent,  careful  exercise  of  such  person's  lawful  right  to 
so  torn  or  use,  such  person  or  persons  so  offending  shall  be  liable  for  damages  to  any 
aggrieved  person  entitled  to  the  use  of  water  from  the  same  source  of  supply,  and  the 
water  commissioners  may,  on  application,  or  of  their  own  motion,  cause  the  water  sup- 
ply to  be  diverted  from  such  offending  party  until  such  waste  ditches  are  provided. 

Sec.  2786.  s  12.  Whenever  the  terms  mentioned  in  this  section  are  employed  in  this 
act,  they  are  employed  in  the  sense  hereinafter  affixed  to  them,  except  when  a  dif- 
ferent sense  plainly  appears ; 

1.  The  term  "person,"  when  ax^plicable,  includes  "firm,"  "partnership,"  "joint- 
stock  company,"  "association"  and  "corporation." 

2.  Words  in  the  singular  number  may  include  the  plural,  and  words  in  the  mascu- 
line may  include  the  feminine. 

3.  The  term  "continuous  use  "  includes  use  for  that  part  of  each  year  necessary  for 
the  purpose  used  for. 

Sec.  2787.  s  14.  Whenever  the  waters  of  any  natural  source  of  supply  are  not 
sufficient  for  the  service  of  all  those  having  primary  rights  to  the  use  of  the  same, 
snch  water  shall  bo  distributed  to  each  owner  of  such  right  in  proportion  to  its  ex- 
tent, but  those  using  the  water  for  domestic  purposes  shall  have  the  preference  over 
these  claiming  for  any  other  pui'pose,  and  those  using  the  water  for  irrigating  lands 
shall  have  preference  over  those  using  the  same  for  any  other  purpose,  except  do- 
mestic purposes:  Provided,  such  preference  shall  not  be  exercised  to  the  injury  of  any 
vested  right,  without  just  compensation  for  such  injury. 

Sec.  2788.  s  15.     All  persons  shall  have  the  right  of  'wa^  ac£V)«!&  «hii^  xsL^ovk  ^x\^\^) 
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priyaie,  and  corporate  lands,  or  other  right  of  way,  for  the  coDstruction  aod  repair  of 
all  necessary  reservoirs,  dams,  water-gates,  canals,  ditches,  or  flumes,  other  means  of 
securing  and  conveying  water  for  any  necessary  puhlic  use,  or  for  drainage,  upon 
payment  of  just  compensation  therefor,  but  such  right  of  way  shall  in  all  cases  be 
exercised  in  a  manner  not  to  unnecessarily  impair  the  practical  use  of  any  other 
right  of  way,  highway,  or  public  or  private  road,  nor  to  unnecessarily  injure  any 
public  or  private  property. 

Sec.  2789.  s  16.  Whenever  a  majority  of  individuals  owning  several  rights  to  the 
use  of  water,  and  a  joint  interest  in  the  means  of  diverting  or  conveying  such  water, 
or  who  may  desire  to  divert  and  use  any  unappropriated  water,  desire  to  organize 
themselves  into  an  association  for  the  purposes  of  regulating  the  diversion  and  dis- 
tribution of  such  water,  they  may  organize  into  a  corporation  in  the  manner  pro- 
vided in  "  An  Act  providing  for  incorporating  associations  for  mining,  manufacturing, 
commercial,  and  other  industrial  pursuits,''  approved  February  18,  lb70,  and  all  amend- 
ments thereto,  with  power  to  levy  and  collect  all  necessary  assessments,  and  the  distri- 
bution of  water  to  each  stockholder  may  be  regarded  as  the  payment  of  dividends,  and 
such  corporation  shall  have  perpetual  succession,  unless  dissolved  by  three  years' non- 
use  of  its  rights,  or  by  a  two-thirds  majority  vote  of  its  members,  at  a  meeting  called 
for  that  purpose  ;  in  all  cases  of  dissolution,  the  property  held  by  the  corporation, 
shall  revert  to  the  members,  in  proportion  to  their  rights  therein,  or  they  may  or- 
ganize into  an  irrigation  district,  under  '*  An  Act  to  incorporate  Irrigation  Compa- 
nies," approved  January  20,  1856,  as  they  may  elect. 

AN  ACT  Compiling  the  Laws  RelatiD[;  to  the  Incorporation  of  Irrigation  Companies. 

Sec.  2403.  s  1.  Be  it  enacted,  etc.:  That  upon  the  majority  of  the  citizens  of  any 
county  or  part  thereof,  representing  to  the  county  court  that  more  water  is  necessary, 
and  that  there  are  streams  or  part  of  streams  unclaimed  or  unused,  which,  if  brought 
out  of  their  natural  channels  and  thrown  ^ipon  tn?cts  of  land  under  cultivation,  or  to 
be  put  under  cultivation,  can  be  of  value  to  the  interests  of  agriculture,  the  county 
court  having  jurisdiction  may  proceed  to  organize  the  counly,  or  part  thereof,  into 
an  irrigation  district;  and  thereafter  the  landholders  of  such  district  shall  be  equally 
entitled  to  the  use  of  the  water  in,  or  to  be  brought  into  such  district,  according  to 
their  acknowledged  rights ;  Provided,  Such  landholders  pay  their  proportion  of  the 
expense  incurred  in  the  construction  and  keeping  in  repair  of  the  necessary  canals, 
flumes,  dams  or  ditches. 

Sec.  2404.  s  2.  The  citizens  of  an  irrigation  district,  when  so  organized  for  the  pur- 
poses provided  in  the  preceding  section,  may,  in  mass  meeting,  proceed  to  the  form- 
ation of  a  company,  by  electing,  viva  voce,  not  less  than  three  nor  more  than  thirteen 
trustees,  a  secretary  and  a  treasurer.  Notice  of  the  time,  place  and  object  of  said 
mass  meeting  shall  be  given  by  the  clerk  of  the  county  court,  at  least  ten  days  pre- 
vious, by  advertising  three  times  in  some  newspaper  having  general  circulation  in  the 
county,  and  by  posting  up  notices  in  three  public  places  in  the  district. 

Sec.  2405.  s  3.  It  shall  be  the  duty  of  the  trustees  so  elected  to  locate  the  proposed 
canal  or  ditch,  determine  the  amount  and  quality  of  the  land  to  be  benefited  thereby, 
to  estimate  the  cost,  including  dams,  flumes,  locks,  waste  weirs  and  all  the  appur- 
tenances belonging  thereto,  the  amoudt  per  acre  of  the  percentage  on  taxable  prop- 
erty which  win  be  necessary  to  construct  the  same. 

Sec.  2406.  s  4.  It  shall  then  be  the  duty  of  the  trustees  to  make  a  report  to  the 
county  court  of  the  location  and  estimate  provided  for  in  section  3  of  this  act ;  also 
to  call  a  meeting  of  the  holders  of  the  lands  to  be  benefited  by  the  proposed  canal  or 
ditch,  at  which  a  copy  of  said  report  shall  be  presented,  and  the  said  landholders 
shall  vote  "yes"  or  "no"  upon  the  following  questions: 

1.  Do  you  mutually  agree  to  pay per  acre,  land  tax,  to  construct  the  proposed 

canal  or  ditch? 

2.  Do  you  approve  the  action  of  the  mass  meeting  in  the  election  of  officers? 

Notice  shall  be  given  by  the  trustees  at  least  ten  days  previous  to  the  time  ap- 
pointed for  such  meeting,  by  advertising  at  least  three  times  in  some  newspaper  hav- 
ing general  circulation  in  the  county,  and  by  posting  up  notices  in  three  public  places 
in  the  district.  Said  advertisement  and  notice  shall  state  distinctly  the  time  and 
place  and  object  of  such  meeting,  and  be  signed  by  a  majority  of  the  trustees  and  the 
secretary.  The  voting  at  said  meeting  shall  be  by  ballot,  and  the  chairman  and  sec- 
retary of  said  meeting  shall  be  the  judge  and  clerk  of  the  election.  A  ballot-box  shall 
be  provided  by  the  trustees,  and  each  voter  shall  present  his  ballot  to  the  judge  of 
election,  who  shall  deposit  it  in  the  box,  and  the  clerk  shall  write  the  name  of  the 
voter  in  a  poll-list  or  book,  which  shall  also  be  provided  by  the  trustees.  No  person 
shall  be  entitled  to  vote  at  said  meeting  or  election  unless  he  is  a  landholder  in  the 
district.  Immediately  after  the  close  of  the  election  the  ballots  shall  be  openly 
eoanted  by  the  judge  and  clerk,  assisted  by  two  persons  chosen  by  the  voters  present. 

A  certificate  of  the  results  of  the  election^  eigned  \>^  the>  "^eiaons  who  counted  the 
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votes,  shall  be  forwarded  at  ouce  to  the  clerk  of  the  county  court  by  the  judge  of  said 
election. 

Sec.  2407.  s  5.  If  upon  counting  the  votes  it  shall  appear  tbat  two-thirds  of  the 
votes  polled  have  been  answered  in  the  affirmative,  then  the  tax  so  agreed  upon  shall 
be  a  law  in  the  said  irrigation  district ;  and  the  tax  when  collected  slialt  be  paid 
over  to  the  treasurer  of  said  company  on  his  order ;  Provided,  That  not  exceeding  one- 
balf  of  the  tax  so  agreed  upon  shall  be  collected  at  one  time,  and  the  residue  to  be  col- 
lected as  the  work  progresses;  Provided  further,  That  if  the  lirst  estimate  prove  in- 
sufficient for  the  couslructiou  of  the  canal  or  ditch  with  its  appurtenances,  then  ad- 
ditional taxes  may  be  assessed  in  the  same  manner  as  hereinbefore  provided  until  the 
said  canal  or  ditch  is  completed. 

Sec.  2408.  s  6.  If  less  than  two-thiids  of  the  votes  polled  are  answered  in  the  affirm- 
ative, then  all  proceedings  under  this  act  shall  be  null  and  of  no  ejfect ;  Provided,  That 
if  there  are  objections  to  the  officers  so  elected  by  the  mass  meetings,  the  electoi-s  may 
write  other  names  on  their  tickets ;  the  persons  having  the  most  votes  to  be  declared 
elected,  and  it  shall  be  the  dufcy  of  the  county  clerk  to  notify  such  officers  forthwith 
of  their  election. 

Sec.  2409.  s  7.  Within  twenty  days  after  receiving  such  notice,  the  officers  so 
elected  shall  file  bonds  in  the  office  of  the  clerk  of  the  county  court,  conditioned  for 
the  faithful  performance  of  their  several  duties;  the  amount  of  such  bouds  to  be  de- 
clared by  the  county  court  having  jurisdiction. 

Sec.  2410.  s  8.  The  term  of  office  of  the  first  trustees,  secretary  and  treasurer,  shall 
be  till  the  next  general  election  ;  and  thereafter  for  two  years,  and  until  their  suc- 
cessors are  elected  and  file  bonds. 

Sec.  2411.  s  9.  All  subsequent  elections  for  determining  the  rate  of  tax  shall  be 
held  annually  on  the  first  Monday  in  December,  and  for  the  election  of  company  of- 
ficers, biennially,  on  the  same  day,  at  such  time  and  place  within  the  district  as  shall 
be  designated  by  the  trustees,  at  which  time  the  number  of  trustees  may  be  changed 
by  a  two-thirds  vote  to  not  less  than  three  nor  more  than  thii*teen.  Notice  of  said 
election  shall  be  given  and  the  election  conducted  and  certitica^^es  thereof  returned, 
as  provided  in  section  4  of  this  act,  and  the  officers  elected  shall  give  bonds  as  pro- 
vided in  section  7  of  this  act.  The  rate  of  tax  determined  at  said  election  by  a  ma- 
jority vote  shall  be  a  law  in  said  irrigation  district,  and  shall  constitute  a  permanent 
lien  on  the  interest  of  the  tax-payer  in  said  canal  or  ditch  and  his  right  to  the  use  of 
the  water  therein  flowing  from  the  day  of  assessment :  Providedj  That  no  tax  created 
or  payable  by  this  act  shall  be  or  create  a  lien  upon  the  land. 

Sec.  2412.  s  10.  The  trustees  at  their  first  meeting  shall  elect  one  of  their  number 
president,  and  it  shall  be  their  duty  and  they  shall  have  power  to  fill  any  vacancy 
which  may  occur  in  the  board  by  death,  change  of  residence,  or  otherwise  j  and  the 
persons  chosen  for  this  purpose  shall  hold  office  until  the  next  annual  election.  The 
trustees  shall  also  have  power  to  meet  at  such  times  and  places  as  they  may  deem 
expedient  to  make  by-laws,  rules,  and  regulations  necessary  to  carry  into  effect  the 
objects  of  the  people ;  to  appoint  agents,  subordinates,  and  officers,  and  employ  such 
workmen  as  may  be  requisite ;  to  appoint  assessors  and  collectors,  or  make  agreement 
with  the  county  assessors  to  assess  and  collect  the  tax,  and  notify  collectors  when 
additional  installments  of  the  tax  will  be  needed ;  to  construct  and  complete  said 
canals  or  ditches,  with  all  necessary  appurtenances  thereto  ;  to  cause  to  be  kept  an 
account  of  all  receipts  and  disbursements,  and  to  complete  said  canals  and  ditches, 
and  settle  all  accounts  of  the  same.  Said  trustees  shall  make  an  annual  report  of 
their  proceedings  under  this  act  to  the  county  court  on  or  before  the  first  day  of 
February,  and  shall  file  with  the  clerk  of  the  county  court  a  map  of  said  irrigation 
district,  showing  the  location  and  subdivision  of  land  therein,  and  of  the  company's 
canals  and  ditches. 

Sec.  2413.  s  11.  The  trustees  shall  have  power  to  sue  and  be  sued,  plead  and  be  im- 
pleaded, to  have  and  to  hold  all  such  real  estate  and  personal  property  as  may  be 
necessary  to  construct  the  contemplated  ditch  or  canal,  including  all  appurtenances 
belonging;  thereto. 

Sec.  2414.  sl2.  If  any  part  of  the  lands  to  be  benefited  by  the  proposed  ditch  or 
canal  are  not  legally  claimed,  then  such  lands  may  be  appraised  by  the  trustees  and 
shall  be  held  and  the  possession  of  them  sold  by  the  trustees,  as  opportunity  may  of- 
fer, and  the  estimated  amount  of  the  funds  necessary  to  complete  such  canal  or  ditch 
shall  bo  decreased  by  the  estimated  value  of  such  lands,  previous  to  the  levy  and  as- 
sessment of  any  tax. 

Sec.  2415.  s  13.  Where  the  streams  to  be  taken  out  for  irrigation  purposes  come 
from  counties  other  than  the  one  in  which  the  district  is  situated,  but  where  there 
are  no  existing  claims  to  the  water  and  where  no  individual  or  settlement  will  be  in- 
jured thereby,  then  the  power  of  said  irrigation  district  is  hereby  extended  to  said 
other  county,  insomuch  as  said  extension  may  be  necessary  for  the  construction  of 
dams  to  turn  the  waters,  and  ditches  or  canals  with  all  necessary  a^\>vsLXt^\i^\^^'«^  ^s^ 
may  be  necessary  to  convey  the  same  to  where  it  is  to  \)©  used. 
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Sec.  2416.  s  14.  Where  lakes  or  ponds  in  natural  basins  have  outlets,  or  where  such 
can  be  made  by  dams  across  hollows,  such  lakes  or  ponds  may  be  used  as  reservoirs, 
to  store  water  for  lands  lying  on  lower  levels ;  and  the  people  of  any  irrigation  dis- 
trict may,  under  the  provisions  of  this  act,  construct  such  artificial  or  use  such  natu- 
ral basins  for  irrigation  purposes :  Providedj  The  waters  of  such  lakes  or  ponds  are 
in  no  case  to  be  raised,  by  dams  or  otherwise,  so  as  to  interfere  with  or  damage  set- 
tlers upon  the  margin  thereof. 

Sec.  2417.  s  15.  Upon  the  construction  or  partial  construction  of  any  canal,  ditch, 
or  reservoir  contemplated  in  this  act,  they  shall  become  the  property  of  the  irriga- 
tion district ;  and  thereafter  all  funds  necessary  for  repairs  upon  said  canal,  ditch,  or 
reservoir,  and  for  keeping  the  same  in  order,  or  for  altering  or  enlarging  the  same 
may  be  levied  by  a  tax  upon  the  lands  benefited,  the  landholders  in  the  district  to 
vote  upon  the  same  in  the  manner  heretofore  provided  for  in  this  act.  And  in  case 
of  any  sudden  emergency,  caused  by  inundation  or  otherwise,  said  trustees  are 
hereby  authorized  and  empowered  to  make  such  repairs,  or  take  such  measures  as 
they  may  deem  necessary  to  preserve  the  canals,  or  ditches,  or  other  works  of  said 
company  or  district,  and  for  payment  of  the  expenses  so  increased  the  trustees  are 
hereby  authorized  and  empowered  to  levy  a  tax  for  the  necessary  amount  upon  all 
the  lands  of  said  district  benefited  by  such  canals  or  ditches,  and  said  tax  may  be 
collected  in  the  same  manner  and  at  the  same  time,  if  necessary,  as  provided  for  the 
collection  of  other  taxes  in  said  district. 

Sec.  2418.  8  16.  All  property  or  money  belonging  to  any  irrigation  district,  in  the 
hands  of  the  trustees  to  be  expended  by  them  under  the  provisions  of  this  act,  is 
hereby  exempted  from  all  city,  county,  and  Territorial  taxes. 

Sec.  2419.  s  17.  After  any  canal  or  ditch  shall  have  been  laid  out  under  this  act, 
or  under  any  special  charter  where  other  provision  has  not  been  made,  the  trustees  or 
company  may  agree  with  the  owners  of  land  through  which  it  will  pass  for  the  pur- 
chase of  so  much  thereof  as  may  be  necessary  for  the  making  of  the  canal  or  ditch 
and  the  appurtenances  thereto  belonging. 

Sec.  2420.  s  18.  In  every  case  where  the  owner  of  the  land  so  required  shall  ab- 
sent himself  from  the  country,  or  shall  not,  from  any  cause,  be  capable  in  law  so  to 
agree,  or  shall  refuse  to  agree,  or  ask  an  exorbitant  price,  the  value  of  such  land 
and  the  damages  to  the  owner  thereof  shall  be  ascertained  in  the  following  manner: 

1.  The  owner  of  or  claimant  to  such  laud  and  the  trustees  may  each  select  a 
referee,  and  in  case  of  disagreement  the  two  may  select  a  third,  and  these  referees 
shall  pioceed  to  determine  the  value  of  the  land  under  controversy,  and  assess  the 
amount  of  damages,  if  any,  which  each  owner  of  lands  or  improvements  has  sus- 
tained, or  will  sustain,  in  consequence  of  the  canal  or  ditch. 

2.  The  appraisal,  with  a  description  of  the  land  so  appraised,  shall  be  acknowl- 
edged by  the  referees  signing  it,  before  the  clerk  of  the  county  court  of  the  county 
in  which  the  lands  are  situated,  and  when  so  acknowledged  it  shall  be  filed  in  the 
said  clerk's  office  within  ten  days  after  it  shall  have  been  made.  In  case  the  occu- 
pant or  claimant  shall  refuse  or  neglect  to  select  a  referee  as  herein  provided,  the 
trnstee  may  petition  the  district  court  of  the  district  in  which  the  land  is  situated 
for  the  appointment  of  three  or  more  commissioners  to  condemn  the  land  and  fix  and 
determine  the  damages;  said  commissioners  to  be  appointed  upon  such  notice  to  the 
complainant  or  occupant  as  said  court  shall  direct.  Said  commissioners  shall  report 
to  said  court  their  award  and  determination  for  approval  or  disapproval.  The  mo- 
tion for  approval  of  said  award  shall  be  heard  on  such  notice  as  the  court  shall 
direct. 

Sec.  2421.  s  19.  The  trustees,  npon  payment  to  the  rightful  claimant  of  the  several 
sums  assessed  in  the  appraisal  so  made,  or  upon  making  a  tender  thereof  when  the 
same  shall  be  refused,  shall  be  entitled  to  enter  npon  the  lands  described  in  the  ap- 
praisal, and  have  and  hold  the  same  for  the  use  and  benefit  of  such  irrigation  district 
forever. 

Sec.  2422.  s  20.  If  on  any  parcel  of  the  lands  so  described  there  shall  be  no  person 
then  living  authorized  to  receive  payment  for  the  damages  assessed  for  such  parcel, 
and  such  damages  shall  not  have  been  lawfully  demanded  within  ten  days  after  the 
filing  of  such  appraisal,  the  board  of  trustees  may  enter  thereon  without  payment  or 
tender  of  such  damages^  but  subject  to  sach  x)ayoQent  whenever  the  same  shall  be 
thereafter  lawfully  required. 

Sec.  2423.  s  21.  Any  person,  who,  in  violation  of  any  right  of  any  other  person,  or 
of  said  corporation,  wilfully  turns  or  uses  the  water,  or  any  portion  thereof,  of  said 
canal,  ditch,  or  reservoir,  except  at  a  time  or  times  when  the  use  of  such  water  has 
been  duly  distributed  to  such  person,  or  wilfully  uses  any  greater  quantity  of  such 
water  than  has  been  duly  distributed  to  him,  or  in  any  way  changes  the  flow  of 
water  when  lawfully  distributed  for  irrigation  or  other  useful  purposes,  except  when 
duly  authorized  to  make  such  change,  or  wilfully  or  maliciously  breaks  or  injures  any 
dam,  canal,  water-gate,  ditch,  or  other  means  of  diverting  or  conveying  water  for  irri- 
£^atiou  or  other  naefal  purpose,  is  guilty  of  a  misdemeanor. 
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Sec.  2424.  s  22.  All  companies  or  districts  organized  under  the  provisions  of  this 
act  shall  be  liable  for  any  damage  which  may  occur  by  the  breakage  of  any  canal  or 
ditch.  When  any  land  in  an  irrigation  district  is  benefited  or  damaged  by  the  com- 
pany's canals  or  ditches,  from  soakage  or  other  incidential  cause,  and  the  owner  of 
said  land  and  the  company  can  not  agree  as  to  the  amount  of  the  benefit  or  damage, 
the  matter  in  dispute,  as  well  as  the  question  of  damage  through  breakage,  may  be 
referred  and  decided  as  provided  in  the  preceding  section  of  this  act.  No  irrigation 
company  organized  under  the  laws  of  this  Territory  shall  be  entitled  to  divert  the 
waters  of  aqy  stream  to  the  injury  of  any  irrigation  company  or  person  holding  a 
prior  right  to  the  use  of  said  waters,  and  all  cases  of  dispute  arising  from  such  unlaw- 
fol  diversion  may  also  be  referred  and  decided  as  provided  in  section  18  of  this  act. 

Sec.  2425.  s  23.  Nothing  in  this  act  shall  be  so  construed  as  to  interfere  with  the 
right  of  the  legislative  assembly  to  repeal,  alter,  or  amend  the  same  at  pleasure. 

Sec.  2426.  s  24.  That  persons  who  have  constructed  canals,  ditches,  or  dams,  and 
taken  out  water  for  irrigation  purposes  before  the  passage  of  this  act  to  which  this 
act  is  amendatory,  are  hereby  authorized  to  organize  under  the  provisions  of  said  act, 
and  to  enjoy  all  the  rights,  powers,  and  privileges  guaranteed  therein :  Provided,  They 
shall  proceed  in  the  same  manner  as  is  provided  for  the  organization  of  new  companies. 

Sec.  2427.  a  25.  Nothing  in  this  act  shall  be  so  construed  as  to  prevent  any  associa- 
tion of  persons  incorporating  under  the  laws  of  this  Territory  relating  to  private  cor- 
porations for  general  purposes. 
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The  Chairman.  I  believe  yoa  are  one  of  the  commissioners  of  the 
Territory  ! 

Mr.  Smith.  I  am  one  of  the  commissioners  of  this  county. 

The  Chairman.  You  have  been  probate  judge  of  the  county  ! 

Mr.  Smith,  Yes;  I  was  probate  judge  of  this  county  for  five  years. 

The  Chairman.  How  loog  have  you  resided  in  Salt  Lake  ? 

Mr.  Smith.  1  was  born  here,  and  I  am  now  thirty-one  years  old. 

The  Chairman.  Are  you  familiar  with  the  regulations  made  here 
governing  the  distribution  of  water  among  those  who  irrigate  ? 

Mr.  Smith,  Yes,  some  of  them. 

The  Chairman.  Will  you  state  generally  how  you  manage  to  distrib- 
ute the  water  to  the  consumers  ? 

Mr.  Smith.  There  are  two  or  three  systems.  We  have,  first,  the  in- 
corporators on  the  streams,  controlling  it  themselves — they  agree  how 
it  shall  be  manipulated ;  second,  the  county  courts  that  matured  and 
organized  irrigating  companies ;  and,  third,  private  corporations,  tak- 
ing out  charters  the  same  as  any  other  corporation  would,  as,  for  in- 
stance, a  person  or  a  company  of  men  settle  upon  a  stream  and  appro- 
priate the  water  in  it.  In  early  times  they  had  sufficient  to  irrigate  what 
land  they  would  break  up.  Those  we  will  term  the  primary  owners  of 
the  water.  Afterward  others  would  come  who,  finding  a  surplus  of 
water  in  the  stream,  would  appropriate  still  further  water,  and  so  on 
until  all  the  water  of  that  stream  would  be  taken  out.  They  dug  their 
ditch,  gave  it  some  name,  and  took  what  water  they  could  through  their 
land.  In  establishing  some  streams  there  would  be  what  is  known  as 
the  first,  second,  and  third  right.  The  third  right,  when  there  is  a 
scarcity  of  water,  shuts  off  the  entire  stream,  and  the  second  and  first 
rights  take  the  entire  stream.  The  owners  of  each  of  those  ditches  meet 
and  appoint  what  is  called  a  "  water-divider"  or  "water-master,"  who 
has  control  of  the  ditch  for  that  year,  and  whose  duty  it  is  to  divide 
the  water  of  the  streams  into  ditches,  as,  for  instance,  if  there  were  four 
streams  drawing  water,  they  would  appoint  a  divider  to  turn  the  water 
of  those  streams  into  the  ditches,  and  the  water-master  would  take  the 
water  as  it  would  get  into  the  ditch  and  give  it  to  the  o^n^t^  ^^\3aKv^ 
rights  might  appear.    I  do  not  think  there  is  an  imgatm^diV^Vo^XJs^^ 
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Territory  under  the  irrigation  law ;  they  have  all  taken  out  private 
charters. 

The  Chairman.  Explain  how  that  is  operated. 

Mr.  Smith.  It  is  an  incorporation  where  certificates  of  stock  are  issued 
under  the  general  laws  of  the  Territory.  They  elect  their  board  of 
truestees  and  manage  the  affairs  of  the  company.  Those  trustees  ap- 
point a  water-master,  who  takes  the  number  of  shares  each  owner  of  it 
has  and  divides  to  each  his  proportion  of  the  water  that  comes  through 
a  certain  ditch  from  the  stream.  Those  streams  are  mostly  artificial 
streams,  having  been  taken  out  from  some  large  body  of  water.  That 
system  prevails  more  on  the  west  side  than  on  the  east  side,  though 
there  are  some  on  the  east. 

The  Chairman.  Then  the  stockholders  in  the  corporation  have  the 
landt 

Mr.  Smith.  Yes.  But  the  water  right  can  be  transferred  without 
transferring  the  land.    It  is  a  water  right  independently  of  the  land. 

The  Chairman.  Can  a  man  sell  his  water  right  and  keep  his  land? 

Mr.  Smith.  Yes ;  sell  it  the  same  as  he  could  the  stock  in  any  cor- 
poration. 

The  Chairman.  How  does  that  work  !  What  do  they  do  with  the 
water  if  they  have  not  the  land  ! 

Mr.  Smith.  I  am  one  of  those  ])arties.  I  own  stock  in  one  of  those 
corporations,  yet  I  own  no  land.  I  rent  my  water  by  the  year  to  owners 
of  land. 

The  Chajrman,  Is  there  any  hiAV  by  which  the  price  of  water  is  regu- 
lated I 

Mr.  Smith.  iN"©. 

The  Chairman.  You  can  charge  all  you  can  get! 

Mr,  Smith  All  I  can  get,  and  the  pai-ties  get  it  for  as  little  as  they 
can. 

The  Chairman.  Then  you  take  the  water  from  one  laud  owner  and 
give  it  to  another? 

Mr.  Smith.  Yes.  But  there  is  hardly  a  land  owner  but  who  has 
some  water  right. 

Senator  Jones.  Does  the  corporation  as  a  body  rent  this  water? 

Mr.  Smith.  Each  individual. 

Senator  Jones.  The  several  members  of  the  corporation  dispose  of 
the  water  to  the  farmers  f 

Mr.  Smith.  The  corporation  has  no  water  to  dispose  of.  There  is  no 
corporate  power  to  dispose  of  the  water. 

The  Chairman.  Does  that  lead  to  a  monopoly  ? 

Mr.  Smith.  Not  so  far.  There  is  one  company,  of  which  I  am  the 
secretary,  that  has  issued  10,000  shares,  and  there  are  a  little  over  four 
hundred  owners  of  that  stock.    The  largest  owner  holds  209  shares. 

The  Chairman.  Do  you  regulate  the  amount  of  shares  with  reference 
to  the  amount  of  land  to  be  irrigated  ? 

Mr.  Smith.  We  count  that  one  share  of  water  will  irrigate  1  acre 
of  land.  If  a  man  have  80  acres  of  land  he  must  provide  himself  with 
80  shares  of  stock.  The  ditch  is  some  30  miles  long.  They  take  out  of 
that  what  they  call  a  weir  ditch,  and  the  owners  of  the  land  under  that 
weir  ditch  appoint  a  water-master  to  divide  the  water  out  by  the  hour. 

Senator  Reagan.  Do  you  find  complaint  on  the  part  of  the  land 
owners  that  there  is  a  monopoly  of  the  water  I 

Mr.  Smith.  I  have  never  heard  it. 

SeDBtOT  Beagan.  Do  you  find  complaint  of  excessive  charges  for 

WatfBF  f 
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Mr.  Smith.  1  have  never  heard  it. 

The  Chairman.  There  you  have  two  of  the  systems ;  what  is  the 
third? 

Mr.  Smith.'  The  other  is  virtually  the  same,  only  the  county  court 
granted  them  a  charter  to  take  out  and  control  a  certain  stream.  They 
found  that  that  stream  did  not  work.  I  think  in  every  instance  in  this 
county  they  have  abandoned  it. 

The  Chairman.  They  had  that  system  in  vogue  in  Carson  when  I  went 
there.  They  had  a  county  judge  dealing  out  the  water.  There  the 
county  court  assum  ed  jurisdiction.  But  that  has  been  abandoned  here, 
you  say! 

Mr.  Smith.  We  found  that  it  did  not  work.  When  there  have  been 
companies  organized  they  have  taken  out  what  is  called  private  incor- 
poration charters  under  the  laws  of  the  Territory. 

The  Chairman.  You  have  no  corporation  that  sells  water  exclusively! 

Mr.  Smith.  1  do  not  think  there  is  a  corporation  in  Utah  Territory 
that  rents  water  exclusively. 

The  Chairman.  Then  the  only  renters  of  water  are  the  stockholders 
in  these  corporations  who  have  a  surplus,  whohave  more  stock  than  land, 
and  they  sell  their  surplus  water  to  their  neighbors  ? 

Mr.  Smith.  Yes,  that  is  the  only  system  in  vogue  in  this  Territory 
to-day.  The  legislature  of  Utah  in  1880  passed  a  law  leaving  the  entire 
water  rights  claim  to  be  adjusted  by  the  county  commissioners,  and 
afterward  their  judicial  powers  were  annulled  by  decree  of  the  court. 
,  The  Chairman.  You  recognize  in  the  acquisition  of  the  use  of  water 
priority  of  appropriation  % 

Mr.  Smith.  Yes. 

The  Chairman.  How  do  you  limit  the  appropriation  ?  If  a  man  should 
take  more  water  than  he  could  use  economically,  would  that  be  an  appro- 
priation in  excess  of  what  he  ought  to  have? 

Mr.  Smith.  We  have  had  but  one  suit  of  that  kind,  and  that  was  this 
year — a  suit  where  the  party  owning  the  primary  right  was  using  more 
water  than  was  necessary  to  irrigate  his  laud.  The  suit  was  brought  to 
curtail  him  in  the  use  of  that  water,  and  the  court  decided  that  he  could 
only  use  enough  to  irrigate  his  land ;  that  he  should  cause  no  waste  of 
water.  Now,  wehad  a  case  where  one  persou  in  what  we  call  the  primary 
clas9  claimed  that  he  had  a  better  right  than  others  in  the  same  class, 
and  the  court  decided  that  whenever  there  was  a  scarcity  of  water  they 
should  all  share  equally. 

The  Chairman.  In  this  arrangement  have  you  any  supervision  of  the 
amount  of  water  that  should  be  used  ? 

Mr.  Smith.  None  other  than  that  the  water  master  apportions  to 
each  person  so  many  hours  for  the  use  of  the  water,  and  it  is  his  busi- 
ness to  see  that  he  does  not  infringe  upon  the  time  of  his  neighbors, 
but  if  he  should  have  more  water  than  he  needs  in  those  hours,  he 
could  waste  it  if  he  should  please  to  do  so. 

The  Chairman.  This  is  to  say  that  if  he  did  not  see  fit  to  ditch  his 
soil  he  could  allow  the  water  to  run  to  waste  ? 

Mr.  Smith.  Yes. 

The  Chairman.  In  some  of  these  new  constitutions  the  water  is  the 
property  of  the  State. 

Mr.  Smith.  We  have  never  considered  it  the  property  of  the  State, 
but  of  the  individual. 

The  Chairman.  But  there  is  a  pretty  strong  public  opinion  against 
wasting  water,  is  there  not  % 

Mr,  Smith.  Yes;  a  'pieits  strong  one.    Judge  GiOoA.m\i  e^^\si'^  ^Xr 
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tentioQ  to  the  fact  that  we  had  a  good  deal  of  alkali  land  on  which  we 
turned  water  in  abundance  to  wash  the  alkali  out.  In  some  places  it 
would  be  called  a  waste ;  here  we  call  it  redeeming  the  land. 

The  Chairman.  Do  you  not  find  it  necessary  to  drain  it  off!  If  you 
turn  water  onto  the  land  and  allow  it  to  soak  away  it  will  increase  the 
alkali. 

Mr.  Smith.  Yes ;  but  if  we  turn  it  on  and  permit  it  to  stand  for  a  lit- 
tle while  it  will  raise  the  alkali  and  then  we  can  wash  it  off*. 

The  Chairman.  But  you  must  have  drainage  ?  ' 

Mr.  Smith.  Yes. 

The.  Chairman.  By  putting  on  fresh- water  after  the  alkali  is  taken 
oft'  you  can  reclaim  tbe  land  ? 

Mr.  Smith.  Yes. 

The  Chairman.  Where  you  have  irrigated  here  and  allowed  the 
water  to  stand  in  low  places  has  it  not  created  alkali  patches  ! 

Mr.  Smith.  Yes.  If  we  turn  water  onto  a  place  without  providing  a 
way  of  draining  it  we  make  alkali  land. 

The  Chairman.  Then  drainage  is  as  important  where  you  have  alkali 
to  deal  with  as  is  the  putting  of  water  on  to  the  land  I 

Mr.  Smith.  Yes  ;  in  fact  we  have  had  to  dig  ditches  to  take  water 
off' that  class  of  land.  Of  course,  where  we  have  the  water  measured 
and  each  person  takes  his  own  we  have  very  little  waste  water. 

The  Chairman.  Would  irrigating  properly  and  with  proper  drainage 
reclaim  the  land  from  alkali  instead  of  putting  more  alkali  on  it? 

Mr.  Smith.  Tes ;  and  then  we  can  put  on  California  clover. 

The  Chairman.  Alfalfa  is  California  clover  ? 

Mr.  Smith.  No ;  we  have  two  classes.  What  we  here  term  the  Cali- 
fornia clover  is  larger  and  grows  much  longer. 

Colonel  Hollister  asks  me  to  explain  the  connection  of  the  original 
water  rights,  through  these  certificates  that  in  all  instances  relate  to 
artificial  streams. 

Senator  Keagan.  That  is  a  fresh- water  lake? 

Mr.  Smith.  Yes ;  it  is  8  miles  between  the  lake  and  the  point  of  the 
mountains  here.  At  the  point  of  the  mountains  there  is  a  dam  placed 
in  there,  ostensibly  for  the  purpose  of  storing  water  in  Utah  Lake.  From 
the  Jordan  River  there  are  five  large  canals  taken  out,  two  at  the  dam 
and  three  below  it.  But  they  are  all  taken  from  the  waters  of  the 
Jordan.  There  are  three  on  one  side  and  two  on  the  other.  One  goes 
to  Salt  Lake  City,  one  to  farms  on  the  east  side,  and  three  to  the  others. 
Salt  Lake  County  put  in  the  dam  out  of  the  funds  of  the  county. 

The  Chairman.  To  store  more  water! 

Mr.  Smith.  To  store  more  water,  and  with  a  view  to  bringing  under 
cultivation  a  greater  area,  and  in  each  of  these  canals  on  the  west  side 
expended  means  toward  helping  the  incorporators  take  out  water.  The 
companies  were  incorporated  the  same  as  most  any  other  company,  ex- 
cept that  the  capital  stock  was  to  be  paid  off'  in  the  excavation  of  the 
canal. 

The  Chairman.  That  is  to  say,  they  worked  it  out? 

Mr.  Smith.  Yes.  There  bad  to  be  some  cash  assessments,  for  sup- 
plies ;  but  the  most  of  it  was  done  through  the  work  of  individuals. 
The  greatest  number  of  shares  that  any  one  person  was  permitted  to 
have  in  any  one  of  these  canals  was  300. 

The  Chairman.  That  was  giving  the  person  holding  that  number  of 
shares  300  acres  of  land  1 
Mr.  Smith.  The  water  for  300  acres  of  land.     My  father  was  the 
largest  owner,  and  his  stock  will  be  divided  ^o  ^qqivi^  ?»^  his  estate  is 
divided.     He  held  209  shares.  ^    ^  ^ 
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The  Chairman.  Then,  as  I  understand  you,  Salt  Lake  County  organ- 
ized corporations  ? 

Mr.  Smith.  They  organized  no  corporations;  they  aided  those  cor- 
porations. 

The  Chairman.  The  corporations  organized  to  construct  these  canals 
were  composed  of  persons  who  were  allowed  to  put  in  their  labor  and 
obtain  stock,  and  the  county  furnished  a  little  money. 

Mr.  Smith.  No;  the  county  put  in  the  dam  and  built,  I  think,  the 
first  3  miles  of  the  canal.  That  was  the  hardest  canal  to  build.  It  was 
on  a  side  hill  all  the  way  around  there  for  8  or  10  miles. 

The  Chairman.  And  the  county  made  no  charge  against  the  cor- 
poration for  that! 

Mr.  Smith.  We  did  make  a  charge  against  the  canal  company.  But 
it  was  afterward  settled.  When  I  went  in  as  probate  judge  I  found 
that  against  the  canal  company  on  the  books  of  the  county,  and  we 
made  an  arbitration  in  which  we  received  a  small  amount  and  canceled 
the  obligation.  In  another  case  we  had  the  canal  take  stock  in  the 
corporation,  and  when  I  went  in  there  we  still  had  that  stock  in  the 
county  treasury.  But  we  improved  the  road  and  allowed  those  who 
worked  on  the  road  to  receive  stock  to  get  rid  of  it. 

The  Chairman.  That  was  a  combination  of  individuals  by  putting 
in  their  own  work  to  construct  a  ditch,  and  no  money  was  necessary 
except  for  obtaining  supplies  and  tools  ! 

Mr.  Smith.  Yes,  and  powder  for  blasting  purposes.  On  the  west 
side  of  this  river  there  are  20,000  acres  that  receive  water  from  these 
ditches.    This  lake  is  exclusive  to  Salt  Lake  City. 

The  Chairman.  Those  corporations  of  which  you  spoke  are  simply 
corporations  of  individuals  to  bring  in  water  to  put  on  the  land  I 

Mr.  Smith.  Yes. 

The  Chairman.  Did  they  put  in  the  money  I 

Mr.  Smith.  Mostly  labor.  Of  course,  where  a  man  did  not  wish  to 
work  it  out  he  paid  some  one  to  do  it  for  him. 

The  Chairman.  It  does  not  require  much  capital  to  do  this? 

Mr.  Smith.  No;  if  it  did  the  canals  would  not  have  been  built. 

The  Chairman.  Then  you  have  built  most  of  them  by  men  putting 
in  their  labor? 

Mr.  Smith.  Yes.  I  do  not  know  of  a  canal  that  was  constructed  in 
any  other  way.  I  think  this  one  on  the  west  side  of  the  river  has  cost 
in  the  neighbornood  of  $200,000  or  $250,000. 

The  Chairman.  And  that  was  put  in  by  labor? 

Mr.  Smith.  Yes. 

Senator  Jones.  That  canal  will  irrigate  how  much  land? 

Mr.  Smith.  From  5,000  to  10,000  acres. 

Director  Powell.  Be  good  enough  to  explain  that  a  little  further. 
They  went  in  and  labored  on  these  canals  as  men  go  on  our  roads  and 
labor,  and  their  wages  were  computed  at  so  much,  so  that  the  cost  of 
those  canals  was  increased  in  that  way? 

Mr.  Smith.  In  going  on  the  dams  the  men  were  allowed  so  much  per 
day,  while  if  they  had  actual  cash,  the  price  would  have  been  reduced* 

The  Chairman.  They  allowed  the  men  all  the  same  wages? 

Mr.  Smith.  Yes. 

The  Chairman.  What  were  the  wages  ? 

Mr.  Smith.  Four  dollars  a  day,  man  and  team.  There  are  10,000 
shares  in  the  company,  which  to  day  can  be  bought  at  $12  per  share, 
and  that  would  be  $120,000  for  the  canal. 

Senatol*  Pxi73£B.  Would  that  represent  about  tii^  a.QA.\3iA  ^sa^^  ^^^W 
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year.    Yoa  can  extend  that  all  over  the  Territory.    In  the  southern 
part  they  can  raise  more  on  account  of  cutting  one  more  crop. 

The  Chairman.  There  would  be  then  probably  6  or  8  tons  per  year! 

Mr.  Smith.  They  can  raise  one  more  crop  than  we  can. 

The  Chairman.  Do  you  raise  a  good  quality  of  potatoes! 

Mr.  Smith.  Good  quality;  and  the  land  will  produce  in  some  places 
one  quality  and  in  others  another  quality. 

The  Chairman.  What  would  be  the  production  on  this  rich  land! 

Mr.  Smith.  Five  hundred  bushels  to  the  acre. 

The  Chairman.  And  of  other  vegetables  in  like  proportion! 

Mr.  Smith.  Yes.    It  is  very  productive  land. 

The  Chairman.  How  does  fruit  grow  here! 

Mr.  Smith.  It  grows  very  well.  But  the  last  few  years  we  have 
been  troubled  with  a  moth^  which  has  made  our  fruit  crop  a  failure.  It 
has  been  to  a  certain  extent  abandoned — the  apple,  for  instance.  What 
we  do  raise  is  very  choice  fruit.  Peaches  do  not  thrive,  except  in  cer- 
tain localities. 

Senator  Ebagan.  What  is  the  nature  of  this  moth! 

Mr.  Smith.  It  is  in  the  shape  of  a  worm  that  enters  the  apple. 

Senator  Jones.  What  is  the  irrigating  season  here! 

Mr.  Smith.  In  May,  and  it  runs  to  October.  Alfalfa  is  the  last  we 
irrigate. 

Senator  Jones.  What  do  they  do  with  the  water  in  the  winter! 

Mr.  Smith.  In  Utah  Lake  we  put  in  the  boards  at  the  dam  and  hold 
it  back,  and  of  the  mountain  streams  coming  west  we  retain  what  goes 
into  the  lake.  When  the  height  of  the  water  in  the  lake  is  not  beyond 
the  point  we  have  agreed  upon,  we  can  hold  it. 

Senator  Reagan.  But  some  seasons  it  gets  above  that! 

Mr.  Smith.  Yes. 

The  Chairman.  If  you  could  save  it  at  that  time  do  you  think  it 
would  help  you  enough  ! 

Mr.  Smith.  Unquestionably  so. 

Senator  Jones.  You  have  not  found  it  economical  to  store  water 
from  other  sources  of  supply  ! 

Mr.  Smith.  We  have  not.  But  from  now  on  we  will.  We  in  the 
city  will  have  to  find  a  place  to  store  water  for  use  in  the  winter  sea- 
son.   In  the  winter  and  spring  seasons  the  streams  become  torrents. 

The  Chairman.  Are  you  familiar  with  the  summits  of  the  mountains, 
to  be  able  to  say  whether  there  are  flats  up  on  them  ! 

Mr.  Smith.  Yes ;  there  are  caiions  that  have  flats. 

The  Chairman.  With  a  narrow  gorge  and  a  valley  between  them! 

Mr.  Smith.  Yes.  But  there  are  others  who  are  better  acquainted 
with  that  matter  than  I  am. 

Senator  Plumb.  What  arrangement  is  being  made  for  a  canal  from 
Bear  River  f 

Mr.  Smith.  There  is  what  we  call  the  Bout  well  system  that  is  started 
there. 

Senator  Plumb.  Is  that  a  corporation  ! 

Mr.  Smith.  It  is  a  corporation,  and  for  the  same  purpose  as  ours  of 
letting  water  to  land-owners.    It  is  separate  from  the  land,  however. 

Senator  Plumb.  They  have  an  incorporation  to  get  their  water  right 
and  get  their  contract ! 

Mr.  Smith.  They  have  their  contract,  but  there  will  be  a  question  as 
to  the  water-right. 

Senator  Plumb.  Between  them  and  the  prior  appropriators  ! 
Mr.  Smith.  Yea. 
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obtains  this  water  from  the  mountain  stream  it  differs.  South  here,  at 
Draper,  it  would  average  about  the  same  as  on  the  west  side.  On  the 
east  side,  18  miles  south  of  the  city,  is  worth  $40  or  $50  an  acre.  Then 
they  have  the  mountain  stream  where  the  land  would  come  higher,  from 
$50  to  $75;  and  the  further  up  the  land  would  average  $100  an  acre; 
that  is,  where  they  have  the  mountain  streams. 

Senator  Jones.  Why  is  that! 

Mr.  Smith.  They  have  always  considered  the  mountain  streams  a 
better  source  of  supply.  There  is  a  debris  that  comes  down  with  the 
mountain  streams  which  increases  the  fertility  of  the  land.  Then,  when 
you  get  right  south  of  the  city,  up  to  about  two  years  ago  the  land  was 
rated  at  $300  an  acre.  That  was  farming  land.  In  the  last  year  or 
two  it  has  increased  in  value.  But  that  is  due  to  the  fact  that  it  is 
looked  after  for  residences.  Within  a  radius  of  six  miles  from  the  city 
you  can  hardly  get  farming  land  for  less  than  $300  an  acre. 

Senator  Eeagan.  W  hat  is  the  height  and  length  of  the  dam  f 

Mr.  Smith.  The  length  of  the  dam  is  about  J  20  feet,  and  I  think  it 
was  pi^t  in  something  like  4  feet  high.  They  have  boards  to  put  in  to 
raise  it  9  feet  higher. 

Senator  Reaoan.  Does  that  overflow  the  plains? 

Mr.  Smith.  It  does  not;  but  it  will  overflow  the  border  of  Utah 
Lake.  It  would  not  overflow  below  the  lake  and  the  dam,  but  it  would 
overflow  the  lake  and  the  land  adjacent  to  it.  We  finally  entered  into 
an  arbitration  and  agreed  to  what  height  we  could  raise  the  water. 

The  Chairman.  Would  it  fill  if  you  raised  the  dam  higher? 

Mr.  Smith.  It  could  fill.  Utah  Lake  has  been  known  to  be  some  6 
or  7  feet  higher  than  it  is  to-day. 

The  Chairman.  Could  you  have  it  higher  and  cover  more  land  f 

Mr.  Smith.  Yes;  I  think  we  could. 

The  Chairman.  There  is  a  good  deal  of  water  runs  to  waste! 

Mr.  Smith.  There  has  not  been  for  the  last  two  or  three  years;  but 
it  has  been  so  that  it  did  run  to  waste. 

The  Chairman.  Could  the  water  be  saved  over  or  would  it  evapo- 
rate! 

Mr.  Smith.  We  could  save  it  over.  There  is  some  land  unsurveyed 
adjacent  to  it,  but  it  is  occupied  by  what  we  call  squatters,  and  their 
rights  we  have  to  respect.  It  it  were  not  for  them  we  could  raise  the 
water  in  Utah  Lake,  and  it  could  be  used  to  an  advantage  below. 
There  is  not  sufficient  water  in  all  these  ditches  to  irrigate  all  the  land 
nnder  them. 

Senator  Reagan.  Would  it  be  too  expensive  to  levee  it! 

"Mr.  Smith.  Yes.  On  the  west  side  it  is  a  natural  reservoir,  and  on 
the  east  it  is  of  a  sloping  character,  and  can  not  be  leveed. 

The  Chairman.  Are  you  familiar  with  the  crops  they  produce,  so  as 
tp  be  able  to  say  what  character  of  crops  they  raise  there!  How  much 
of  wheat  do  they  produce! 

Mr.  Smith.  On  $300,  an  acre  land,  witbin  6  miles  of  the  city,  from 
40  to  50  bushels  to  the  acre.    That  is  on  the  east  side. 

The  Chairman.  And  of  oats! 

Mr.  Smith.  In  the  neighborhood  of  90  bushels  to  the  acre. 

The  Chairman.  And  barley  ! 

Mr.  Smith.  I  could  not  say  as  to  barley. 

The  Chairman.  Do  j^oujaise  alfalfa! 

Mr.  Smith.  Yes.        ^.  L 

The  Chairman.  Whnf  i^i^id  of  crops! 

Mr.  Smith.  They  w;^^'  <^8e  in  the  neighborbood  ot  4  ox  5  Xotl'^  ^t 

133  A  L—VOL  r         .2 


20  IRRIGATION   AND   RECLAl^IATION   OF   ARID   LANDS. 

Senator  Plumb.  In  Weber  they  pay  the  same  price  as  here  t 

Mr.  Smith.  Yes.    They  are  all  competing:  for  the  trade. 

Senator  Plumb.  Is  the  land  the  same  price  up  there  as  it  is  here? 

Mr.  Smith.  No.  I  was  the  chairman  of  the  board  of  equalization  of 
taxes,  and  passing  through  the  Territory  to  assess  the  land  in  Cache 
Valley  I  saw  the  best  farming  land,  and  it  averages  about  $45  an  acre, 
and  will  produce  as  much  per  acre  as  land  in  this  county. 

Senator  Plumb.  What  is  the  best  character  of  land!  What  makes 
the  distinction  between  the  best,  the  next  best,  and  the  poorest ! 

Mr.  Smith.  Productiveness  and  fertility  of  the  soil. 

Senator  Plumb.  Is  it  bench  land  or  bottom  laud,  or  a  combination 
of  both  ? 

Mr.  Smith.  Combination  of  both.  The  mountain  streams  run  down 
and  bring  a  good  deal  of  debris.  That  debris  goes  on  the  soil  and  fer- 
tilizes it.    It  makes  the  land  very  rich  and  productive. 

Senator  Plumb.  Is  distance  from  the  main  ditch  any  element  in  the 
cost  of  land? 

Mr.  Smith.  N05  whether  it  is  at  the  head  or  tail  of  the  ditch  the 
land  is  the  same  price. 

Senator  Plumb.  Do  all  these  farmers  who  own  and  occupy  this  land 
understand  the  process  of  irrigating — do  they  all  do  it  alike? 

Mr.  Smith.  "Yes;  I  think  they  all  use  the  same  system. 

Senator  Plumb.  Do  they  all  understand  it  alike? 

Mr.  Smith.  Yes;  of  course,  you  will  find  land  in  this  Territory  where 
the  fertility  is  different  from  the  land  adjacent  to  it;  one  is  good  and 
the  other  has  mineral  in  it. 

Senator  Plumb.  All  these  farmers  understand  how  to  make  the  best 
use  of  the  water? 

Mr.  Smith.  Yes.  Most  of  the  farmers  in  this  county  are  old  resi- 
dents, and  know  from  experience  how  to  irrigate  the  land. 

Senator  Plumb.  How  much  water  is  deemed  necessary  to  irrigate  the 
land? 

Mr.  Smith.  There  is  no  measurement.  They  run  it  off  into  an  irri- 
gating stream  for  so  many  hours,  the  amount  a  man  can  use  to  the  best 
advantage. 

Senator  Plumb.  What  is  the  largest  farm  in  the  Territory  that  yon 
know  of,  that  is  to  say,  laud  that  is  actually  farmed? 

Mr,  Smith.  By  any  one  person? 

Senator  Plumb.  Yes. 

Mr.  Smith.  I  will  state  that  the  largest  farm  that  I  found  that  was 
all  irrigated  was  one  of  210  acres.  That  was  in  the  Cache  Valley,  in  a 
compact  body,  owned  and  farmed  by  one  man.  There  are  some  parties 
that  of  course  own  a  considerable  quantity  of  land  that  they  do  not  irri- 
gate. 

Senator  Plumb.  And  they  are  holding  it  for  speculation  ? 

Mr.  Smith.  Holding  it  for  speculation.  For  instance,  under  the  new 
canal  that  is  started,  there  is  one  company  that  bought  filom  the  rail- 
road something  like  10,000  to  15,000  acres. 

Senator  Plumb.  Take  the  actual  farmer  in  the  Territory,  a  man  who 
occupies  the  land  he  expects  to  make  use  of  himself,  for  pasturage  and 
all? 

Mr.  Smith.  I  think  you  could  put  it  at  a  thousand  acres. 

Senator  Plumb.  What  is  the  average? 

Mr.  Smii  H.  I  do  not  think  it  would  be  over  25  to  40  acres.  I  do  not 
think  in  this  county  it  will  average  15. 

Senator  Plvmb,  These  holdings  must  have  been  diminished  in  quan- 
tity  lately 
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Mr.  Smith.  No.  In  the  first  place,  in  settling  this  Territory  they 
surveyed  first  into  5-acre  tracts,  and  each  person. drew  lots  for  his 
land,  and  each  got  a  lot.  Then  south  of  that  were  10-acre  lots ;  and  to- 
day you  will  fii]^  some  of  the  original  owners  holding  that  land,  10  and 
5  acre  tracts. 

Senator  Plumb.  And  who  never  owned  moret 

Mr.  Smith.  Yes. 

Senator  Plumb.  And  they  are  making  a  living  on  it? 

Mr.  Smith.  Yes.  Most  of  our  farmers  own  stock  in  the  way  of  sheep, 
and  for  pasturage  they  run  in  the  mountains.  Of  course,  our  mount- 
ains are  full  of  grass  and  will  sustain  the  stock. 

Senator  Plumb.  When  your  -people  came  to  take  land  under  the 
laws  of  the  United  States  they  took  160  acres  f 

Mr.  Smith.  Yes. 

Senator  Plumb.  Have  they  held  on  to  that? 

Mr.  Smith.  No.  In  this  locality  you  will  find  one  man  would  recog- 
nize the  right  of  a  neighbor  and  would  deed  to  him  for  the  expense  of 
entering  the  land. 

The  Chairman.  So  that  they  entered  for  their  neighbors  t 

Mr.  Smith.  Yes.  They  had  a  mutual  understanding.  A  man  would 
enter  upon  a  quarter  section,  and  after  he  got  his  patent  he  would  deed 
to  his  neighbor  the  actual  amount  of  land  on  which  he  entered. 

Senator  Plumb.  Has  there  been  any  subdivision  of  the  land  ! 

Mr.  Smith.  Yes,  in  most  every  instance. 

Senator  Plumb.  So  that  the  tendency  has  been  to  diminish  the 
area  of  holdings  ! 

Mr.  Smith.  Yes.  In  many  instances  they  were  poor  men  who  could 
not  hold  the  160  acres. 

The  Chairman.  Not  able  to  irrigate  it  ? 

Mr.  Smith.  Yes. 

The  Chairman.  How  much  should  one  man  have  ? 

Mr.  Smith.  From  these  canals  on  the  west  side  of  the  river  he  could 
own  40  acres ;  but  on  the  east  side  he  could  not  give  good  attention  to 
20.  It  is  better,  more  productive,  and  needs  a  good  deal  of  care ;  that 
is,  to  farm  it  well.  A  great  many  farm  more;  but  I  do  not  think  they 
ever  farm  to  advantage. 

The  Chairman,  Do  those  who  have  more  land  usually  do  better! 

Mr.  Smith.  They  do  better,  but  they  have  to  hire  help.  1  am  speak- 
ing of  farmers,  not  men  owning  land  and  employing  persons  to  till  it. 

Senator  Plumb.  Does  this  land  change  hands? 

Mr.  Smith.  Very  seldom.  In  the  last  year  there  has  been  more 
than  for  ten  years  previously. 

Senator  Plumb.  Does  the  annual  production  vary  muchf 

Mr.  Smith.  No;  I  think  it  was  less  this  year  than  before.  But  you 
can  count  on  so  much. 

Senator  Plumb.  You  say  there  was  very  little  shifting  in  the  agricult- 
ural districts  ? 

Mr.  Smith.  Very  little. 

Senator  Plumb.  Does  it  diminish  any  ? 

Mr.  Smith.  I  think  not. 

Senator  Plumb.  Generally  increases  t 

Mr.  Smith.  Generally  increases ;  I  do.  not  think  it  diminishes. 

Senator  Plumb.  Take  the  land  in  the  Cache  Valley  which  yields  so 
mnch ;  why  is  it  not  worth  as  much  as  that  in  Salt  Lake  Valley  % 

Mr.  Smith.  I  have  told  my  friends  that  Oache  VaWey  NJ^ga  \Xvfe  ^\^^^ 
for  men  to  go  aud  settle. 
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Senator  Plumb.  If  you  get  land  in  this  valley  does  it  increase  in  value 
because  of  its  proximity  to  a  large  city  ? 

Mr.  Smith.  I  think  so. 

Senator  Plumb.  But  outside  of  this  valley  the  value  of  the  products 
should  settle  the  value  of  the  land. 

Mr.  Smith.  Not  to  my  understanding.  But  still  the  people  place  a 
fictitious  value  on  the  land. 

Senator  Plumb.  What  relation  does  that  land  in  taxation  bear  to  the 
actual  value  of  the  land  f 

Mr.  Smith.  This  year,  on  the  1st  of  January,  it  was  about  45  per 
cent,  of  its  actual  value. 

Senator  Plumb.  When  you  say  its  actual  value,  do  you  mean  this 
price  of  which  you  have  spoken — $300  an  acre  t 

Mr.  Smith.  Some  of  that  $300  an  acre  land  changed  hands  at  $800 
and  $1,000  an  acre.    That  was  assessed  at  $200  an  acre. 

Senator  Plumb.  That  was  two-thirds  of  its  actual  value. 

Mr.  Smith.  That  piece  of  land  in  this  county  we  threw  out,  because 
it  was  a  fluctuating  price. 

Senator  Plumb.  I  am  speaking  of  that  which  is  used  for  agricultural 
purposes,  6  miles  out  from  the  city. 

Mr.  Smith.  Forty-five  per  cent,  of  its  actual  value  j  it  would  average 
all  the  way  from  $150  down  to  $20  an  acre. 

Senator  Plumb.  What  is  the  rate  of  taxation  f 

Mr.  Smith.  Three  mills  on  the  dollar  for  Territorial  purposes.  The 
tax  for  school  purposes  is  3  mills  on  the  dollar. 

Senator  Plumb.  How  are  the  districts  created? 

Mr.  Smith.  The  county  court  divided  the  county  into  school  districts, 
and  upon  the  second  Monday  in  June  the  resident  tax-payers  meet  to 
elect  trustees,  who  are  the  trustees  of  the  district.  For  school  pur- 
poses each  district  can  levy  a  tax  not  to  exceed  2  per  cent,  in  every 
year,  and  the  trustees  themselves  can  levy  a  tax  not  to  exceed  one- 
quarter  of  1  per  cent,  without  a  vote  of  the  tax-payers. 

Senator  Plumb.  Then  the  people  themselves  can  levy  more  I 

Mr.  Smith.  Two  per  cent.  But  it  requires  a  two-thirds  vote  to  levy 
that  tax. 

Senator  Plumb.  How  is  the  Territorial  tax  distributed  ? 

Mr.  Smith.  It  is  a  3-mills  tax,  and  distributed  to  the  various  dis- 
tricts in  the  Terrttory  not  confined  to  any  one  county.  It  is  a  Territo- 
rial tax.  In  the  county  of  San  Pete  they  draw  from  the  Territorial 
treasury  for  school  purposes  $12,200  more  than  they  pay  into  the  treas- 
ury, on  account  of  the  laud  being  low  and  the  per  capita  of  the 
children  being  high. 

Senator  Plumb.  What  is  the  school  age  f 

Mr.  Smith.  Between  eight  and  sixteen.  The  school  tax  for  last 
year  was  $2  per  capita. 

Senator  Plumb.  To  what  extent  do  you  think  the  area  of  this  Terri- 
tory could  be  increased  ! 

Smith.  It  could  be  increased,  I  think^  if  we  had  the  water,  to  a  t^ird 
more  of  agricultural  land  than  we  are  to-day  tilling. 

Senator  Plumb.  Do  yon  think  water  is  within  reach  under  this 
process  of  storing  which  you  have  suggested  ! 

Mr.  Smith.  I  think  we  could  add  a  third.    There  is  plenty  of  water 

in  the  flood  seasons  of  the  year  to  irrigate  all  the  land  necessary.    This, 

of  course,  does  not  count  such  large  tracts  as  this  canal  contemplates, 

the  Bear  Biver  Oanal.     It  has  been  considered  heretofore  as  being  in 

such  a  position  as  not  possible  of  being  irrigated^  on  account  of  the 

expense^ 
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The  Chairman.  Is  there  much  of  that  water  that  runs  to  waste? 

Mr.  Smith.  Yes,  in  the  Bear  Eiver. 

The  Chairman.  Can  they  not  increase  the  water  a  great  ^eal  by . 
making  a  reservoir  of  Bear  Lake? 

Mr.  Smith.  I  question  the  advisability  of  storing  water  in  Beair 
Lake.  I  own  a  ranch  on  Bear  Lake,  and  there  is  no  large  stream  Of 
water  that  flows  into  the  lake.  The  lake  is  supplied  principally  from 
the  springs.  They  are  contemplating  raising  the  lake  some  5  feet,  but 
I  do  not  think  there  is  sufficient  water  goes  into  it  to  raise  it  that  high. 
I  think  evaporation  would  take  it  off. 

Senator  Jones.  There  is  a  continual  outflow  from  the  lake? 

Mr.  Smith.  Yes. 

Senator  Jones.  In  certain  seasons  there  would  be  no  objection  to 
saving  that  outflow  ? 

Mr.  Smith.  I  think  evaporation  would  keep  it  down. 

Senator  Jones.  Would  it  increase  the  evaporation  to  decrease  the 
outflow  ? 

Mr,  Smith.  I  do  not  think  it  would,  but  it  would  be  necessary  to 
draw  it  off.  It  has  not  such  a  great  flow  as  people  imagine.  I  will 
say  here  that  storing  for  twelve  months  the  water  that  is  now  drained 
out  would  raise  the  lake  a  foot. 

The  Chairman.  Whatever  it  did  raise  it  would  be  so  much  gained? 

Mr.  Smith.  Yes. 

Senator  Jones.  That  which  passes  off  in  the  flood  season  would  be  of 
some  value  ? 

Mr.  Smith,  Yes. 

Senator  Jonbs.  Does  not  Bear  Eiver  get  a  considerable  supply  from 
Bear  Lake? 

Mr.  Smith.  That  I  can  not  speak  of. 

Senator  Jones.  Is  there  not  considerable  land  irrigated  from  Bear 
Eiver? 

Mr.  Smith.  Yes ;  there  are  several  mountain  streams  that  furnish 
the  water  for  Bear  Eiver.  I  think  a  small  portion  of  it  comes  out  of 
Bear  Lake. 

Senator  Plumb.  What  is  the  agricultural  area  of  Utah  at  the  pres- 
ent time? 

Mr.  Smith.  I  do  not  know* 

Senator  Plumb.  You  think  the  total  area  of  cultivated  land  could 
be  increased  about  a  third  ? 

Mr.  Smith.  Yes. 

The  Chairman.  Exclusive  of  the  Bear  Eiver  scheme  ? 

Mr.  Smith.  Yes.  Of  course  we  have  land  in  the  proximity  of  Bear 
Eiver  that  could  not  be  reclaimed.  There  is  a  good  deal  of  waste  land 
there. 

Senator  Jones.  How  much  waste  land  is  there  under  irrigation  ? 

Mr.  Smith.  I  think  the  biggest  tract  that  we  had  they  had  a  canal 
coming  to  it.  You  can  say  that  but  a  small  percentage  of  the  land 
of  the  Territory  is  what  we  call  dry  farming. 

Senator  Jones.  In  Idaho,  in  some  localities  under  the  foot-hills,  they 
raise  wheat  without  irrigation.  Is  there  none  of  that  kind  of  land 
here? 

Mr.  Smith.  There  is,  but  it  is  a  very  small  percentage.  There  is 
some  in  ttiis  vicinity;  but  I  do  not  think  it  is  1  per  cent,  of  the  tilled 
land  of  the  Territory. 

Senator  Jones.  Do  you  think  that  is  the  rule  ? 

Mr.  Smith.  In  some  plstces  it  is.    I  think  in  Davis  Oovrntej  >iXi^'^  M^ 
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some.  There  they  would  go  higher — 4  or  5  per  cent.  But  1  do  not 
think  it  would  go  above  that. 

Senator  Plumb.  Is  that  successful  generally — profitable  farming  t 

Mr.  Smith.  Some  have  thought  so.  But  Davis  County  is  the  only 
place  that  I  know  of  its  being  done  with  success.  There  they  get  from 
15  to  20  bushels  of  wheat  to  the  acre. 

Senator  Plumb.  Has  there  been  any  effort  made  to  test  food-plants 
raised  in  arid  regions,  that  is,  in  Arabia,  and  so  on  f 

Mr.  Smith.  No. 

Senator  Plumb.  Only  fruits  ? 

Mr.  Smith.  Last  session  the  legislature  made  a  provision  for  an  agri- 
cultural college  in  Bear  Valley. 

Senator  Plumb.  Nothing  of  that  kind  had  been  done  before! 

Mr.  Smith.  No. 

Senator  Plumb.  Have  the  farmers  of  this  country  accumulated  prop- 
erty ?    Do  their  material  possessions  increase  from  year  to  yearf 

Mr.  Smith.  Yes.  In  this  Territory,  until  late  years,  very  few  farmers 
owed  for  their  farms.  That  is  to  say,  they  had  no  mortgages  on  them, 
and  they  accumulated  year  by  year. 

Senator  Jones.  You  say  until  the  last  few  years  t 

Mr.  Smith.  Of  coarse,  some  of  them  have  made  ventures  in  other 
directions. 

Senator  Plumb.  The  mortgage  crop  is  increasing  I 

Mr.  Smith.  I  am  sorry  to  say  it  is  increasing. 


STATEMENT  OF  JESSE  W.  FOX,  OF  SALT  LAKE  CITY. 

The  Chairman.  How  long  have  you  resided  here  ? 

Mr.  Fox.  On  the  21st  of  September  next,  forty  years. 

The  Chairman.  Were  you  among  the  first  settlers  ? 

Mr.  Fox.  I  came  here  in  1849.  The  pioneers  were  here  two  years 
before  I  came. 

The  Chairman.  Had  much  progress  been  made  in  the  way  of  cul- 
tivating the  soil  before  you  arrived  ? 

Mr.  Fox.  Not  a  great  deal.    It  was  quite  limited. 

The  Chairman.  Were  any  of  the  settlers  from  countries  where  they 
had  irrigated  before  coming  here  ? 

Mr.  Fox.  No,  not  any. 

The  Chairman.  You  came  without  experience  in  that  direction  t 

Mr.  Fox.  I  came  without  experience. 

The  Chairman.  Did  you  meet  with  any  difficulties  in  your  first  ex- 
periments with  irrigation? 

Mr.  Fox.  We  at  first  did  not  know  the  amount  of  water  that  was 
necessary.  The  water  was  used  liberally  at  first,  until  we  became  ac- 
quainted with  the  amount  of  water  necessary  to  mature  crops. 

The  Chairman.  You  knew  when  you  first  came  here  that  this  coun- 
try would  not  produce  crops  without  irrigation? 

Mr.  Fox.  It  was  so  announced  by  the  pioneers  on  their  return. 

The  Chairman.  You  came  to  the  country  with  the  full  knowledge 
that  you  would  have  to  put  water  on  the  land,  and  without  ever  hav- 
ing had  any  experience  in  that  direction  I 

Mr.  Fox.  Yes.  We  were  from  Illinois,  most  of  us,  where  we  had 
plenty  of  rain. 

The  Chairman.  Immediately  after  coming  here  you  commenced  to 
turn  the  water  on  to  the  land  to  irrigate  it  t 
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Mr.  Fox.  Yes;  we  turned  tlie  water  from  the  mountain  streams. 
This  bench  land  to  the  east  was  the  first  cultivated. 

The  Chairman.  Have  the  methods  of  using  the  water  constantly 
improved  since  that  time  ? 

Mr.  Fox.  Yes. 

The  Chairman.  You  can  irrigate  a  great  deal  more  land  now  with 
the  same  amount  of  water  than  you  could  when  you  commenced  ? 

Mr.  Fox.  We  do. 

The  Chairman.  You  have  been  surveyor-general  of  the  Territory  f 

Mr.  Fox.  Yes. 

The  Chairman.  And  you  are  familiar  with  the  Territory  ? 

Mr.  Fox.  Yes. 

The  Chairman.  What  amount  of  land  in  the  Territory  is  now  under 
cultivation  ? 

Mr.  Fox.  I  can  not  say  the  exact  amount.  We  are  extending  our 
farming  Interests  in  different  directions.  There  are  new  settlements 
forming  in  new  localities. 

The  Chairman.  You  are  constantly  extending  your  farming;  are 
new  settlers  coming  in  and  occupying  the  land  I 

Mr.  Fox.  Yes. 

The  Chairman,  flow  is  that  done  ? 

Mr.  Fox.  Through  entries,  through  the  land  ofBce. 

The  Chairman.  By  taking  out  new  streams  of  water  f 

Mr.  Fox.  By  appropriating  the  water  of  what  is  called  the  basin,  a  de- 
posit of  Salt  Lake,  the  great  Salt  Lake  Basin.  And,  for  instance,  the 
water  of  the  Weber  Eiver  and  the  Provo  and  those  larger  streams  we 
are  taking  out  and  applying  to  new  localities  through  artifi^cial  canals. 

The  Chairman.  The  supply,  then,  is  not  exhausted  f 

Mr.  Fox.  This  season  it  is  more  than  exhausted. 

The  Chairman.  With  the  exception  of  the  dam  at  Utah  Lake  have 
any  means  been  adopted  of  storing  water  in  high  latitudes  ? 

Mr.  Fox.  We  are  now  locating  reservoirs,  not  very  large  ones,  but 
temporary  reservoirs. 

The  Chairman.  Are  you  familiar  with  the  mountain  ranges  and  the 
topography  of  the  country  generally  ? 

Mr.  Fox.  I  am. 

The  Chairman.  You  are  an  engineer  t 

Mr.  Fox.  Yes. 

The  Chairman.  Then  you  know  pretty  well  about  the  snow-fall. 
You  have  kept  a  note  of  it  f 

Mr.  Fox.  1  have  kept  no  note  of  it 

The  Chairman.  1  mean  from  observation. 

Mr.  Fox.  Yes. 

The  Chairman.  Is  there  considerable  opportunity  for  increasing  the 
water  supply  by  these  reservoirs  I 

Mr.  Fox.  Yes. 

The  Chairman.  Do  you  think  it  can  be  largely  increased  ? 

Mr.  Fox.  Very  largely  increased. 

The  Chairman.  What  proportion  of  the  arable  land  in  the  Territory 
18  now  cultivated  by  means  of  irrigation  1  Of  course,  I  ask  for  rough 
estimates ;  you  are  not  expected  to  be  accurate.  Of  course,  occasion- 
ally there  may  be  a  dry  spell  ? 

Mr.  Fox.  I  think  we  have  exhausted  the  amount  of  water  unless  we 
resort  to  reservoirs. 

The  Chairman.  By  means  of  storage  reservoirs  hoN?  m\\ft\i<i»JDL^wvx 
agricoltoral  area  be  increased  1 
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Mr.  Fox.  Two  bnndred  per  cent.,  I  think.  » 

Senator  Jonks.  Do  you  mean  by  that  that  it  is  the  limit  of  the  land 
or  the  limit  of  the  water  that  may  be  obtained  f 

Mr.  Fox.  I  think  there  is  water  that  can  be  stored  inartificial  reser- 
voirs to  increase  our  irrigation  at  least  200  per  cent. 

Senator  Jones.  Is  there  a  larger  amount  of  land  if  you  had  water  to 
irrigate  than  200  per  cent,  increase  would  cover  f 

Mr.  Fox.  I  think  not. 

Senator  Jones.  You  think  the  capacity  of  the  land  and  the  water 
would  be  increased  200  per  cent.? 

Mr.  Fox,  Yes. 

The  Chairman.  Through  the  Territory  what  is  the  average  size  of 
the  irrigated  farms  t 

Mr.  Fox.  Originally  in  locating  the  farming  land  throughout  the 
country  1  had  the  oversight  of  it  as  Territorial  surveyor-general,  and 
evwy  person  who  came  had  what  they  could  cultivate  judiciously.  If 
he  was  a  lone  man  or  had  a  small  family  we  gave  him  about  10  or  20 
acres ;  if  he  was  a  man  with  four  or  five  or  six  boys,  we  gave  him  more — 
from  40  to  60  acres.  That  was  our  standard  in  dealing  out  the  country 
until  the  land  came  into  the  market. 

The  Chairman.  After  it  came  into  the  market  those  holdings  were 
recognized  and  you  distributed  the  land  accordingly.  But  since  the 
land  has  come  into  the  market,  do  the  holders  have  larger  farms  or  do 
thev  enter  and  subdivide  ? 

Mr.  Fox.  Sometimes  they  subdivide ;  but  generally  they  retain  their 
entry. 

The  Chairman.  With  these  small  farms  have  families  been  able  to 
support  themselves  and  get  along  very  well  f 

Mr.  Fox.  Yes. 

The  Chairman.  Have  they  grown  more  profitable  in  time  f 

Mr.  Fox.  Yes  j  if  closely  cultivated  they  are  more  profitable  than  a 
large  farm. 

The  Chairman.  That  is,  a  man  can  make  more  money  and  support 
his  family  better  on  40  acres  well  cultivated  than  he  could  were  he  to 
attempt  to  extend  the  area  of  his  farm  to  160  acres  and  cultivate  it 
himself? 

Mr.  Fox.  That  has  been  our  experience. 

The  Chairman.  To  cultivate  a  farm  of  160  acres  a  man  would  have 
to  employ  help,  would  he  not? 

Mr.  Fox.  Yes ;  and  the  prices  of  products  at  the  present  time  do  not 
justify  a  man  in  hiring  help. 

The  Chairman.  What  are  farm  wages  here  ? 

Mr.  Fox.  From  $25  to  $40  a  month,  including  board. 

The  Chairman.  What  is  the  average  crop  of  wheat  in  this  Terri- 
tory? 

Mr.  Fox.  From  25  to  30  bushels  to  the  acre. 

The  Chairman.  What  is  the  average  crop  of  oats  ? 

Mr.  Fox.  About  40  bushels. 

The  Chairman.  Of  barley? 

Mr.  Fox.  Sixty  bushels. 

The  Chairman.  As  I  understand  it,  you  raise  larger  crops  in  certain 
localities ;  but  that  is  the  average  crop  for  the  Territory? 

Mr.  Fox.  Yes ;  50  bushels  of  wheat  have  been  raised ;  80  bushels  of 
barley,  and  about  the  same  of  oats. 

The  Chairman.  What  is  the  crop  of  potatoes  where  the  land  is  well 
ealtj  rated  f 
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Mr.  Fox.  Three  huudred  bushels  to  the  acre. 

The  Chairman,  Do  you  raise  as  high  as  500  or  CO0 1 

Mr.  Fox.'  It  has  been  reported  that  600  bushels  have  been  raised. 

The  Chairman.  What  has  been  the  system  of  constructing  your 
canals?  Have  they  been  constructed  by  individuals  or  by  association 
in  some  form  f 

Mr.  Fox.  By  association. 

The  Chairman.  Do  you  form  an  association  to  build  a  canal  ? 

Mr.  Fox.  We  organize  under  the  general  irrigation  act  of  the  Terri- 
tory. The  organization  is  called  a  stock  company,  the  same  as  a  rail- 
road company,  or  any  other  corporation  that  issues  stock. 

The  Chairman.  How  is  that  stock  paid  for  ?  How  does  a  man  get 
his  stock  from  the  corporation  ? 

Mr.  Fox.  Either  by  a  payment  of  cash  or  by  furnishing  labor  to  con- 
struct the  ditch. 

The  Chairman.  The  money  paid  in  is  used  in  the  construction  of 
the  canal  1 

Mr.  Fox.  Yes. 

The  Chairman.  Is  the  stock  issued  to  anybody  except  the  land 
owners  below  the  ditch  1 

Mr.  Fox.  The  stock  is  an  article  to  be  purchased  the  same  as  rail- 
road stock  or  any  other  stock. 

The  Chairman.  To  what  does  the  stock  entitle  you  ? 

Mr.  Fox.  To  water  from  the  ditch.    The  dividend  is  water. 

The  Chairman.  And  the  dividend  cannot  be  distributed  except  be- 
low the  line  of  the  ditch  ? 

Mr.  Fox.  Yes. 

The  Chairman.  Do  you  limit  the  amount  of  stock  that  each  man 
may  take  ? 

Mr.  Fox.  No. 

The  Chairman.  Suppose  a  man  would  have  more  stock  thfin  he 
would  need  for  his  land,  thus  getting  more  water  than  he  has  land, 
what  would  he  do  with  the  water  ? 

Mr.  Fox.  Either  rent  it  or  sell  it. 

The  Chairman.  The  company  does  not  either  rent  or  sell  the  water  ? 

Mr.  Fox.  No,  the  individuals. 

The  Chairman.  When  you  rent  water  here  what  rent  do  you  gener- 
ally receive  t 

Mr.  Fox.  About  10  per  cent,  of  the  cost. 

Senator  Jone^.  Is  there  anything  to  prohibit  the  holders  of  stock 
to  authorize  the  company  to  act  for  them — having  the  company  rent  or 
sell  the  water  without  their  control  ? 

Mr.  Fox.  No. 

Senator  Jones.  They  can  do  that  if  they  choose  I 

Mr,  Fox.  Yes. 

The  Chairman.  Previous  to  the  passage  of  your  incorporation  act, 
under  which  you  have  been  operating  recently,  how  did  you  do  ? 

Mr.  Fox.  We  would  go  to  work  and  get  the  ditch  out  voluntarily. 

The  Chairman.  And  then  divide  the  water  among  yourselves  f 

Mr.  Fox.  Yes. 

The  Chairman.  You  would  have  an  understanding  among  yourselves, 
and  each  man  would  turn  in  and  work  ? 

Mr.  Fox.  Yes. 

The  Chairman.  It  was  labor  which  the  people  put  together  in  the 
beginning  to  do  these  things  t 

Mr.  Fox.  Not  under  any  law  of  the  Territory. 


.*m^» 
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The  Chairman.  Not  any  law;  but  it  was  a  voluntary  arrangement 
among  yourselves?  As  a  rule  settlers  going  into  a  region  like  this, 
unless  they  have  capital,  must  associate  their  efforts  to  cultivate  the 
land? 

Mr.  Fox.  Yes.  That  was  the  method  of  getting  out  our  water  ditches 
in  early  times. 

The  Chairman.  Then  you  had  the  probate  court  to  regulate  matters 
between  you,  did  you  not? 

Mr.  Fox.  Yes. 

The  Chairman.  And  now  you  have  abandoned  the  regulation  by  the 
probate  court  ? 

Mr.  Fox,  Yes,  I  think  so, 


STATEMENT  OF  CHABXES  HENET  WILCEEN,  OF  SALT  LAKE  CITT. 

The  Chairman.  How  long  have  you  resided  in  Salt  Lake  City  ? 

Mr.  WiLCKEN.  Thirty  years. 

The  Chairman.  You  are  water-master  here,  I  believe. 

Mr.  WiLCKEN.  Yes. 

The  Chairman.  State  the  system  you  have  of  distributing  water. 

Mr.  WiLCKEN.  We  have  a  Territoriol  ordinance  that  requires  prop- 
erty-owners to  file  an  application.  In  that  they  are  required  to  state 
how  many  rods  of  land  they  are  in  possession  of.  When  I  get  those 
applications,  I  divide  the  city  into  five  districts.  The  ditches  run  that 
way,  and  it  is  convenient  to  divide  into  five  districts.  I  then  sum  up 
the  number  of  rights  applied  for,  and  I  arrange  it  so  that  each  man  will 
get  so  many  minutes  to  the  rod,  or  so  many  hours  each  week.  We  get 
around  generally  once  a  week,  except  this  year. 

The  Chairman.  Are  you  familiar  with  the  distribution  of  water 
outside  the  city — in  the  country  f 

Mr.  WiLCKEN.  Some  of  it  in  the  country.  We  have  been  short  this 
whole  summer  in  the  county.  We  arrange  it  so  as  to  have  the  water 
once  a  week,  or  once  every  ten  days. 

The  Chairman.  You  have  a  water-master  in  the  county? 

Mr.  WiLCKEN.  We  have  a  water-master  to  divide  the  water  into  the 
large  ditches.  Then  we  have  water-masters  on  every  water  ditch.  They 
divide  the  time  on  the  same  principle  that  I  do,  except  that  they  divide 
by  the  acre  and  net  by  the  rod.  But  water  comes  around  once  in  ten 
days,  at  any  rate. 

Senator  Jones.  In  these  districts  here,  after  you  have  supplied  the 
first,  do  you  give  to  the  others  the  full  amount  of  water  under  the 
division  ? 

Mr.  WiLCKEN.  Yes. 

Senator  Jones.  Suppose,  after  number  one  has  been  supplied,  the 
water  runs  down ;  how  much  does  the  next  one  get  ? 

Mr.  WiLCKEN.  That  much  less  watiCr;  but  they  get  the  quantity  that 
the  first  district  gets.  We  turn  the  water  into  the  five  districts  at 
once. 

Senator  Jones.  So  that  the  falling  off  of  the  supply  is  all  over  the 
city  ? 

Mr.  WiLCKEN.  Yes.  Of  course,  the  person  who  lives  at  the  head  of 
the  ditch  has  a  little  advantage  of  the  one  living  at  the  end.  There  is 
evaporation  and  seepage  going  on,  especially  in  the  dry  seasons. 

Senator  Jones.  But  practically  it  is  uniform  ? 
Mr.  WiLCKEN.    Practically  it  is  uniform. 
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The  Chairman.  That  is  what  you  aim  at  making  it? 

Mr.  WiLOKEN.  Yes. 

The  Chairman.  Are  you  familiar  with  the  other  portions  of  the  Ter- 
ritory ? 

Mr.  WiLOKEN.  Yes ;  I  have  traveled  some  in  the  Territory. 

The  Chairman.  This  system  of  having  a  water-master  prevails  gen- 
erally throughout  the  Territory  ? 

Mr.  WiLCKEN.  Generally  prevails.  There  is  no  contention ;  a  person 
knows  when  his  time  comes  for  irrigating,  and  when  he  gets  through 
with  the  water,  the  next  one  gets  it. 

The  Chairman.  Have  you  given  any  attention  to  the  subject  of 
storing  water  in  the  wet  seasons,  in  the  winter-time,  with  the  view  of 
meeting  the  requirements  of  a  dry  season  like  this. 

Mr.  WiLCKEN.  Yes.  I  believe  it  could  be  done  for  this  county  and 
city.  I  have  studied  a  good  deal  on  the  subject  of  this  water  supply 
for  Salt  Lake,  and  I  find  that  Utah  Lake  has  the  only  storage  capacity 
for  irrigating  purposes.  It  takes  a  great  amount  of  water  for  irri- 
gating pnrposes,  and  reservoirs  could  not  be  constructed  in  the  canons, 
because  it  takes  too  large  an  area  to  store  the  necessary  water. 
But  I  have  always  felt  that  Utah  Lake  is  the  only  place  where  we 
could  get  water  for  irrigating  purposes.  In  the  winter-time  there  are 
several  rivers  running  into  it,  and  we  could  store  water  there. 

The  Chairman.  That  absorbs  a  great  portion  of  Utah  County  ? 

Mr.  WiLCKEN.  Yes.  Drains  the  water-shed  from  the  east.  There 
are  several  rivers,  which,  as  a  general  rule,  get  up  high  in  the  spring 
and  fill  the  lake.  Then  they  have  a  dam  at  the  lake  to  store  water. 
There  has  been  a  little  contention  with  the  people  in  Utah  County. 
The  lake  has  been  going  down  rapidly  since  1884 ;  people  have  crowded 
upon  the  land,  and  the  moment  we  commenced  to  store  water,  thereby 
causing  the  lake  to  rise,  there  was  a  cry. 

The  Chairman.  Within  the  last  year  there  has  been  a  reservation  of 
any  land  needed  for  that  purpose,  and  the  Government  will  survey 
such  land  and  set  it  apart;  otherwise  will  there  not  be  a  disposition  to 
crowd  upon  it  and  settle  it  up? 

Mr.  WiLCKEN.  Of  course,  some  of  the  land  has  been  entered ;  but 
whether  they  have  perfected  their  titles  or  not  I  do  not  know.  The 
water  in  Utah  Lake  for  culinary  purposes  is  not  good;  it  is  fishy.  But 
for  cultivating  pnrposes  it  is  better  than  the  mountain  streams. 

Senator  Eeagan.  Where  do  you  get  your  water  for  culinary  pur- 
poses ? 

Mr.  WiLCKEN.  Out  of  the  mountain  streams.  We  have  a  superin- 
tendent of  water- works  there,  and  for  domestic  purposes  we  would  be 
obliged  to  have  water  out  of  those  mountain  streams.  But  of  course 
some  reservoirs  might  be  built  and  exchanges  made — bring  the  water 
for  agricultural  purposes  from  Utah  Lake  and  give  to  the  farmers  in 
exchange. 

Senator  Eeagan.  What  kind  of  water  is  that  which  comes  from 
Utah  Lake  t 

Mr.  WiLCKEN.  It  is  a  little  brackish,  and  tastes  milky.  It  has  a  sed- 
iment in  it,  and  does  not  chill  the  crop  when  you  put  it  on.  But  the 
mountain  streams  chill  the  ground  and  set  the  crops  back  a  year  or 
two. 

Senator  Jones.  Have  you  had  any  experience  with  flowing  wells  f 

Mr.  WiLCKEN.  1  am  driving  some  at  present  in  Utah  County.  I  have 
about  sixty  in  operation  there,  throwing  out  about  6,000,000  gallons* 

Senator  Jones.  How  long  have  they  been  in  us^l 
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Mr.  WiLCKEN.  I  am  driving  wells  that  were  started  in  Utah  County 
a  month  ago. 

Seiiator  Jones.  You  have  about  sixty,  and  you  began  about  a  month 
ago! 

Mr.  WiLCKEN.  The  city  has  eight  or  ten  flowing  wells. 

Senator  Jones.  Has  there  been  any  benefit  derived  from  the  use  of 
the  water  ? 

Mr.  WiLCKEN.  In  some  localities  there  has  been  a  great  deal  of  ben- 
efit, where  they  get  from  75  to  100  gallons  per  minute  from  an  inch-and- 
a-half  or  two-inch  pipe.  Of  course,  several  wells  like  that  will  irrigate 
a  good  deal  of  land.  But  in  other  localities  we  can  only  get  from  4  to 
10  gallons  per  minute.  Where  I  am  driving  at  the  present  time  there 
seems  to  be  a  good  water-shed.  We  are  meeting  with  good  success 
and  getting  good  water. 

Senator  Jones.  Are  you  using  that  water  for  irrigating  purposes! 

Mr.  WiLCKEN.  Supply  for  the  city — merely  experiments  to  see  what 
can  be  done. 

Senator  Plumb.  The  water  in  the  ditch  flows  into  the  city? 

Mr.  WiLCKEN.  It  flows  from  there  into  the  Jordan  River,  and  then 
into  our  canal.  In  early  years  we  took  the  first  water  that  came  up; 
but  that  is  a  failure.  In  driving  down  to  the  second  and  third  streams 
you  will  find  that  that  holds  the  better — seems  to  be  more  permanent 
and  better  water. 

Senator  Plumb.  What  are  the  various  depths  of  these  wells? 

Mr.  WiLCKEN.  They  vary.  Where  I  am  driving  now  it  is  80  to  116 
feet,  with  a  2-inch  drill.  I  get  some  of  them  through  that  flow  from 
75  to  100  gallons  per  minute. 
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The  Chairman.  How  far  is  Kanab  south  of  Salt  Lake? 

Mr.  Little.  Estimated  at  330  miles,  usually,  by  the  wagon  road  and 
railroad. 

The  Chairman.  How  far  from  the  Arizona  line? 

Mr.  Little.  About  3  miles. 

The  Chairman.  On  what  stream  is  your  town  situated  ? 

Mr.  Little.  It  is  called  Kanab  Creek. 

The  Chairman.  How  much  of  a  stream  is  that  ? 

Mr.  Little.  I  do  not  know  what  comparison  I  could  give  you.  It 
would  aff'ord  this  season  of  the  year  about  two  heavy  irrigating  streams 
for  a  farmer,  perhaps  three. 

The  Chairman.  How  much  land  that  is  fit  for  irrigation  is  on  the 
stream  ? 

Mr.  Little.  About  1,000  acres. 

The  Chairman.  Are  their  other  streams  in  that  vicinity  ? 

Mr.  Little.  No  ;  none  to  amount  to  anything  for  irrigation  purposes. 

The  Chairman.  Is  there  much  irrigable  land  in  the  southern  part 
of  the  Territory  ? 

Mr.  Little.  Yes ;  from  the  rim  of  the  basin  it  is  practically  unlim- 
ited. When  considered  without  connection  with  the  supply  of  water  the 
land  is  without  limit. 

The  Chairman.  Water,  then,  is  the  principal  thing  needed? 

Mr.  Little.  Yes. 

The  Chairman.  Is  the  land  good? 

Mr,  Little.  Yes. 
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The  Chairman.  What  water  supply  have  you  ?   / 

Mr.  Little.  Are  you  speaking  of  Kanab  ? 

The  Chairman.  Yes. 

Mr.  Little.  Kanab  Creek  is  the  only  stream  in  that  country  that 
amounts  to  anything  for  irrigation  purposes  until  you  get  over  to  the 
head  of  the  Sevier. 

The  Chairman.  What  streams  are  there  in  the  southern  part  of  the 
Territory  ?  Over  the  rim,  either  in  Utah  or  Colorado,  how  much  country 
is  there  which  could  be  irrigated  ? 

Mr.  Little.  It  is  a  big  country. 

The  Chairman.  The  water  is  limited  ? 

Mr.  Little.  Extremely  limited. 

The  Chairman.  And  the  land  good? 

Mr.  Little.  A  great  deal  of  good  land,  yes ;  but  there  is  a  good 
deal  of  barren  land  there,  some  mineral  land,  etc.  There  is  a  good 
deal  of  land  there  that  will  not  be  irrigated  for  a  generation  or  two  at 
least. 

The  Chairman.  The  mountains  are  not  high  ^ 

Mr.  Little.  Pretty  rugged— 6,000  or  7,000  feet. 

The  Chairman.  Is  there  any  snow  on  the  tops  of  the  mountains  f 

Mr.  Little.  Very  little  in  the  summer,  but  they're  covered  from  au- 
tumn until  May,  in  some  places. 

The  Chairman.  And  there  is  enough  water  falls  there  so  that  you 
could  store  it  ? 

Mr.  Little.  The  facilities  for  reservoirs  are  very  abundant. 

The  Chairman.  Would  there  be  sufficient  water  supply  ? 

Mr.  Little.  A  good  deal  of  the  water  supply  goes  to  waste. 

Senator  Reagan.  You  have  very  heavy  snows  ? 

Mr.  Little.  Yes;  and  there  are  also  summer  showers.  There  is  con- 
siderable rain  around  the  hills  in  July  and  August,  when  water  goes 
to  waste. 

The  Chairman.  Explain  that. 

Mr.  Little.  We  can  not  utilize  it  at  the  time. 

The  Chairman.  Does  it  come  in  the  crop  season  ? 

Mr.  Little.  Yes ;  but  it  comes  in  a  torrent,  a  flood. 

Senator  Beag^an.  And  you  have  no  dams  to  hold  it  ? 

Mr.  Little.  No,  but  we  are  glad  to  shut  up  the  heads  of  our  ditches 
to  hold  it. 

The  Chairman.  It  is  like  a  cloud-burst  when  it  comes  ? 

Mr.  Little.  Yes. 

The  Chairman.  And  that  is  true  of  Arizona  ? 

Mr.  Little.  I  understand  so.  All  below  the  rim  of  the  basin  in  Ari- 
zona the  country  is  very  similar  in  character. 

The  Chairman.  But  do  you  think  it  practical  at  the  time  those 
storms  occur,  if  you  had  the  reservoir,  to  retain  the  water  ? 

Mr.  Little.  Yes ;  more  or  less,  if  the  reservoir  were  well  con- 
structed. But  the  soil  of  that  country  is  loose.  It  is  not  the  character 
of  soil  that  is  in  the  great  Salt  Lake  Valley,  and  the  water  easily  washes 
the  soil  away,  thereby  increasing  our  difficulties. 

Tlie  Chairman.  When  we  get  to  Arizona  we  will  find  the  people 
familiar  with  the  subject? 

Mr.  Little.  Yes;  but  the  country  changes. 

The  Chairman.  When  you  get  outside  the  rim  of  the  watershed 
where  does  the  water  discharge  f 

Mr.  Little.  Into  Salt  Lake,  into  the  valley.  Salt  Lake  is  the  prlu- 
cipal  reservoir  of  Utah  Lake. 
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The  Chairman.  How  far  south  does  the  water  flow  toward  Salt  Lake, 
until  you  get  to  the  rim  I 

Mr.  Little.  To  my  knowledge  it  does  not  flow  to  Salt  Lake. 

The  Chairman.  How  far  is  the  water-shed  ? 

Mr.  Little.  Seventy -five  miles  below  the  county. 

The  Chairman.  How  much  population,  all  together,  have  you  in 
Utah  on  the  south  side  where  the  water-shed  goes  into  the  Colorado 
Eiver  ? 

Mr.  Little.  Say,  perhaps.,  15,000. 

The  Chairman.  On  what  streams  do  they  live  principally  ? 

Mr.  LiiTLE.  On  the  Eio  Virgin  and  the  Santa  Clara  Elvers,  and 
Kanab  Creek.  And  there  is  a  little  water  12  miles  east  of  the  Kanab, 
which  in  the  wet  season  of  the  year  runs  down  into  the  country ;  but 
it  is  not  fit  for  irrigation  purposes.    It  has  been  stored  a  little. 

The  Chairman.  Are  you  familiar  with  that  country  extending  over 
to  Muddy,  and  through  there  f 

Mr.  Little.  No. 

The  Chairman.  You  think  by  a  system  of  reservoirs  down  there  you 
could  increase  your  population  very  much  ? 

Mr.  Little.  Yes ;  there  is  no  doubt  about  that. 

The  Chairman.  Have  you  been  looking  over  the  country  with  that 
view,  having  your  attention  called  to  the  subject? 

Mr.  Little.  No  ;  it  is  not  in  my  line.  But  there  is  a  report  by  the 
county  surveyor  which  was  printed  in  the  papers. 

The  Chairman.  What  kinds  of  crops  do  you  raise  here  ? 

Mr.  Little.  All  kinds  that  are  raised  in  a  temperate  climate. 

The  Chairman.  Do  you  raise  any  fruits  ? 

Mr.  Little.  Yes. 

The  Chairman.  What  kind  of  fruits  ? 

Mr.  Little.  Apples,  peaches,  plums. 

The  Chairman.  And  the  small  fruits  ? 

Mr.  Little.  Yes;  gooseberries,  grapes,  etc. 

The  Chairman.  There  was  an  experiment  tried  down  there  some 
years  ago  in  the  direction  of  raising  cotton.    Did  that  succeed  f 

Mr.  Little.  Not  practically.    I  think  it  was  a  failure. 

Director  Powell.  Mr.  Little  could  give  you  his  experience  in  the 
development  of  irrigation  in  Kanab  Creek  and  Sevier  Eiver,  The  Kanab 
would  be  a  good  illustration  of  the  manner  in  which  they  have  worked, 
and  it  would  be  instructive  to  the  committee  were  it  explained. 

The  Chairman.  State  what  yoii  have  done  on  any  one  stream  in  Utah. 

Mr.  Little.  We  first  settled  on  Kanab  Creek  in  1870.  We  had  at 
that  time  but  a  few  settlers.  At  that  time  the  water  ran  near  the  sur- 
i'ace,  with  a  wide  sandy  bottom,  which  made  the  evaporation  so  heavy 
in  July  that  we  could  scarcely  get  the  stream  on  to  our  gardens  through 
the  heat  of  the  day. 

Director  Powell.  But  go  back  of  that  and  let  us  know  about  Upper 
Kanab. 

Mr.  Little.  I  was  not  a  settler  there.  I  commenced  right  there  in 
the  sand. 

The  Chairman.  Go  on  and  give  your  experience. 

Mr.  Little.  We  struggled  until  the  water  got  to  increasing  to  some 
extent.  We  reservoired  a  little  in  some  places  and  helped  ourselves. 
In  the  spring  we  had  plenty  of  water  to  mature  small  grain,  and  per- 
haps we  raised  some  corn,  potatoes,  etc.  It  ran  along  that  way  until 
the  latter  part  of  1884.  That  was  a  stock  country,  and  the  people 
fiirnecj  their  attention  to  raising  stock.    They  cultivated  the  soil  only 
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to  a  limited  extent,  on  account  of  the  scanty  supply  of  water.  In  the 
latter  part  of  July,  1884,  we  had  a  tremendous  flood.  It  tore  what  wa- 
ter ditches  we  had  to  pieces,  and  our  dams  disappeared,  and  the  gulch 
went  down  in  five  or  six  hours  in  places  30  to  40  feet.  Take  the  side  of 
a  house,  and  it  will  give  you  some  idea  of  the  flood.  Of  course  it  was 
muddy  and  pilep  of  rocks  and  chunks  of  dirt  were  scattered  along.  The 
chunks  of  clay  left  on  the  surface  of  the  ground  as  they  came  out  of  the 
creek  into  the  valley  are  there  today.  We  had  to  make  a  flume,  and  it 
was  very  hard  on  us  as  a  settlement.  Then  we  carried  our  ditch  a  mile 
farther  up  the  caHon  toward  this  gulch.  We  had  hardly  got  that  done 
and  some  water  on  to  our  crops  when  there  came  another  flood  that  tore 
that  out.  I  think  we  made  the  third  effort  that  season,  if  I  remember 
aright,  and  then  there  came  another  flood  and  tore  us  up  until  we  could 
do  nothing.  We  were  almost  lost  in  the  contemplation  of  our  calamity 
for  several  days  before  we  could  settle  upon  the  means  of  doing  any- 
thing.   Finally  we  had  to  build  one  or  two  dams — expensive  ones. 

The  Chairman.  How  much  water  runs  in  an  irrigating  stream? 

Mr.  Little.  One  hundred  inches  on  the  surface  would  make  a  good 
irrigating  stream  for  a  farmer. 

The  Chaibman.  How  much  land  will  a  good  irrigating  stream  irri- 
gate in  a  season? 

Mr.  Little.  I  think  that  the  irrigating  stream  of  to-day  all  runs  in 
one  ditch  and  will  cover  800  or  1,000  acres. 

Senator  Beagan.  How  do  you  utilize  the  water  now  that  the  gulch 
has  been  eroded  so  deep  down  ? 

Mr.  Little.  That  has  been  the  difficulty.  We  struggled  along  and 
lived,  got  in  a  ditch  when  we  could,  perhaps  not  until  the  next  season, 
and  finally  we  got  our  city  dam,  which  was  built  in  the  first  place  by 
that  ridge  by  the  rocks  in  the  gulch.  But  our  field  dam  has  stood  for 
three  or  four  years.  In  flood  time  the  water  comes  with  such  a  charac- 
ter and  such  force  on  account  of  its  density  as  to  sweep  everything  be- 
fore it. 

The  Chaibman.  Is  not  that  a  characteristic  that  must  be  met  with 
in  that  country  and  in  Arizona  ? 

Mr.  Little.  Yes.  Un  the  Eio  Virgin  our  work  is  not  yet  a  success. 
Th^  last  dam  they  put  in  on  the  Rio  Virgin  cost  $10,000. 

TTbe  OnArBMAN.  How  would  you  construct  reservoirs  to  avoid  the 
desthiction  caused  by  these  floods  ? 

Mr.  Little.  By  pile-drivers,  as  we  are  now  preparing  to  do  in  Kanab. 
I  presume  we  will  keep  water  pretty  generally  on  our  land  now.  But 
to-day  the  tax  on  our  city  lots  is  $16  a  lot.  Last  year  it  was  $30,  and  it 
has  been  $40  or  $50  on  our  town  lots.  It  has  been  expensive,  without 
any  result  to  amount  to  anything. 

Senator  Plumb.  The  name  of  your  place  is  Kanab.  How  far  from 
the  mouth  of  the  stream  are  you  1 

Mr.  Little.  It  is  right  at  the  mouth  of  the  gulch. 

Senator  Plumb.  Near  the  Colorado  River? 

Mr.  Little.  It  is  about  63  miles  from  the  Colorado  f 

Senator  Plumb.  And  Kanab  Creek  flows  into  the  Colorado  t 

Kr.  Little.  Yes. 

Senator  Plumb.  And  your  stream  emerges  from  the  hills  t 

Mr.  Little.  From  the  divide. 

Senator  Plumb.  How  much  of  a  town  have  you  there  ? 

Mr.  Little.  Ninety  families. 

Senator  Plumb.  Does  that  number  embrace  the  country  population! 

Mr.  Little.  Those  are  all  who  are  in  that  iu^me^\ate  N\wi\X)^  % 
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Senator  Plumb.  Yoa  have  a  town^  and  you  each  have  holdings  iu 
the  fields! 

Mr.  Little.  Yes. 

Senator  Plumb.  This  thousand  acres  of  land  is  divided  among  yoa  t 

Mr.  Little.  Yes. 

Senator  Plumb.  Nearly  equally  ? 

Mr.  Little.  No.  There  are  some  stock  men  who  do  not  farm — make 
no  business  of  farming.    There  are  comparatively  few  farmers. 

Senator  Plumb.  Where  is  your  railroad  station! 

Mr.  Little.  Miiford  is  the  nearest  station.  But  we  generally  do  our 
freighting  from  Juab,  on  account  of  the  road,  and  it  is  less  railroad 
freight. 

Senator  Jones.  How  long  have  you  lived  in  that  place  ! 

Mr.  Little.  I  think  I  went  there  in  1870 — nineteen  years. 

Senator  Plumb.  You  have  been  in  this  country  a  long  timet 

Mr.  Little.  I  came  here  in  1849. 

Director  Powell.  I  think  it  would  be  well  to  have  it  mentioned 
somewhere  in  the  record  that  this  was  the  second  experiment  on  the 
same  stream ;  that  the  first  attempt  was  40  miles  higher  up  the  stream, 
and  that  it  was  abandoned  because  it  was  too  cold. 

The  Chairman.  Is  that  the  case  I 

Mr.  Little.  Yes.  Sometimes  they  would  plant  the  settlement  too 
far  up  in  the  mountains  and  sometimes  too  far  down.  They  have 
changed  the  canals  over  and  over  again.  This  is  but  one  illustration  oi 
it.  St.  George  would  be  a  much  more  striking  illustration.  We  have 
had  to  change  our  fields  because  of  the  floods  of  sand.  They  had  one 
crop  nearly  destroyed  by  the  sand  coming  down  over  our  com  when  it 
was  in  the  shock,  and  al&o  before  it  was  cut. 
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The  Chairman.  Are  you  familiar  with  the  water  supply  in  this  lo- 
cality and  the  modes  of  obtaining  it  ? 

Mr.  Ottingeb.  Yes.  Salt  Lake  is  supplied  from  City  Creek  for  culi- 
nary purposes  and  lawn  sprinkling.  The  area  of  the  water-shed  of 
City  Creek  is  a  little  short  of  13,000  acres.  The  average  flow  of  the 
creek  in  ordinary  times,  when  you  have  a  good  snow-fall,  is  about 
10,000,000  gallons  in  twenty-four  hours.  For  the  last  three  years  it  has 
been  flowing  only  about  8,000,000  gallons.  Last  year,  owing  to  the 
three  years  of  dry  seasons,  it  has  been  flowing  much  less — 5,000,000 
gallons.  Yesterday  it  was  a  little  over  4,000,000  gallons.  The  creek 
has  been  lower  this  year  than  it  has  been  since  1880. 

The  Chairman.  What  means  have  you  taken  to  increase  the  water 
supply  ? 

Mr.  Ottinger.  We  have  increased  the  capacity  of  the  creek  this  year 
2,000,000  gallons. 

Senator  Jones.  Yet  it  is  below  the  average  ? 

Mr.  Ottinger.  Our  sources  of  supply  depend  on  the  snow  and  rain 
fall  in  the  mountains.  When  we  have  little  snow  we  have  a  scarcity 
of  water. 

The  Chairman.  Are  there  any  basins  high  up  in  the  mountains  in 
which  to  store  water  ? 

Mr.  Ottinger.  We  could  make  storage  reservoirs,  but  it  is  hardly 
practicable.  The  only  way  to  build  reservoirs  is  to  build  large  ones. 
We  are  building  a  reservoir,  and  it  is  to  be  so  constructed  that  we  can 
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run  the  eulire  contents  of  the  creek  into  it.  The  consumption  here  is 
4,000,000  gallons  daily.  We  have  only  3,000  inhabitants,  but  they  use 
a  great  deal  of  water  for  sprinkling.  All  our  lawns  and  streets  are 
sprinkled. 

The  Chairman.  You  use  the  water  of  Utah  Lake.  How  much  does 
that  cover  ? 

Mr.  Uttinger.  That  would  cover  in  the  neighborhood  of  3,000  acres; 
all  this  lower  portion,  say  about  two-thirds  of  the  city.  We  are  unable 
to  bring  the  water  on  the  high  lands.  We  are  using  the  creek  to  bring 
the  water  to  the  city.  For  culinary  purposes  all  we  have  had  is  City 
Creek 

The  Chairman.  Can  you  help  City  Creek  by  using  Utah  Lake  ? 

Mr.  Ottingbr.  That  is  our  main  hold.  Utah  Lake  is  the  proper  res- 
ervoir for  Salt  Lake  City.  It  has  an  area  of  from  10  to  20  miles,  with 
an  average  depth  of  8  to  9  feet.  The  rain-fall  from  June  to  the  Ist  of 
September  is  about  3^  inches.  The  average  rain-fall  is  not  over  17  or  18 
inches  during  the  year. 

The  Chairman.  How  much  water  do  you  put  on  the  land  for  irri- 
gating purposes  ? 

Mr.  OTTiNaER.  It  requires  a  cubic  inch. 

The  Chairman.  How  many  irrigations  do  you  give  it  1 

Mr.  Ottingbr.  About  twenty. 

The  Chairman.  An  inch  deep  all  over  ? 

Mr.  Ottinger.  Yes. 

The  Chairman   About  20  inches  in  depth. 

Mr.  Ottinger.  Yes.  It  would  require  a  tremendously  big  reservoir 
to  impound  water  enough  to  irrigate  a  large  area  of  land. 

The  Chairman.  In  irrigating  in  this  city — of  course  that  would  not  be 
for  ordinary  agBicultural  purposes — but  in  irrigating  in  this  city,  have 
they  tried  sub-irrigation  ? 

Mr.  Ottinger.  No,  I  do  not  believe  they  have  tried  that,  except  in 
one  or  two  cases.  Generally  they  pour  the  water  over  the  land  and  it 
soaks  it  up  like  a  sponge.  We  have  about  96  miles  of  streets.  We 
have  about  25.3  miles  of  water-mains,  which,  taking  in  the  business  por- 
tion of  the  town,  supplies  water  to  about  one  half  the  town.  But  we 
are  very  short  of  water  in  parts  of  the  town.  It  can  be  supplied.  We 
can  Impound  water  for  culinary  purposes  by  a  reservoir;  but  I  do  not 
think  it  would  be  practicable  to  impound  water  for  agricultural  i>ur- 
poses.  It  would  be  as  expensive  as  impounding  water  by  machinery ; 
it  would  take  so  much.  One  hundred  and  thirteen  tons  of  water  would 
irrigate  one  acre  of  land.  To  impound  water  enough  to  irrigate  a  large 
area  of  land  would  take  a  big  reservoir. 

Senator  Eeagan.  One  hundred  and  thirteen  tons  of  water  to  one 
acrct 

Mr.  Ottinger.  Yes.  it  is  hard  to  tell  how  much  water  is  used  per 
capita,  because  we  are  using  so  much  for  irrigating  lawns.  But  we 
have  2,018  water  taps.  The  city  is  using  those  taps  and  4,000,000  gal- 
lons of  water  a  day:  Fifteen  thousand  persons  are  not  drinking  that 
water;  it  is  used  on  the  lawns.  This  year  we  have  restricted  them  in 
the  use  of  the  water,  by  fixing  a  time  for  sprinkling  the  lawns.  We  are 
compelled  to  do  that. 

The  committee  took  a  recess  until  8  o'clock. 
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EVENING  SESSION. 

STATEMENT  OF  JOSEPH  E.  WALKER,  OF  SALT  LAKB  CITT. 

The  Chairman.  How  long  bave  you  resided  in  Salt  Lake  City  t 

Mr.  Walker.  About  thirty-seven  years. 

The  Chairman.  You  are  a  merchant,  I  believe  t 

Mr.  Walker.  Yes. 

The  Chairman.  You  desire  to  make  a  statement  in  rei^ard  to  sonie 
lakes  or  places  for  reservoirs  for  storing  water  for  the  use  of  this  oil<y  t 

Mr.  Walker.  Yes. 

The  Chairman.  I  will  state  to  you  the  condition  of  the  law  at  the 
present  time.  The  Government  has  reserved  the  reservoir  sites  and 
rights  of  way  ;  and  this  reservation,  as  I  understand  the  law,  is  for  the 
benefit  of  thoise  who  shall  use  the  water.  It  was  made  for  the  purpose 
of  preventing  ])ersons  occupying  those  sites  to  the  exclusion  of  tho96 
who  niiglit  wisli  to  store  and  use  the  water.  That  reservation  was 
made  nearly  two  years  ago,  and  rights  acquired  since  that  time  are 
subject  to  tiie  right  of  the  Government  to  make  these  selectiona*  If 
anything  can  be  done  for  you  by  way  of  having  the  places  desigBatod  as 
reservoir  sites,  Major  Powell,  who  has  authority  to  do  that,  will  direct 
it  to  be  done. 

Mr.  WAI.KER.  There  is  a  chain  of  lakes  at  the  head  of  the  Bjg  Cot* 
tonwoodf  some  sixty-eight  in  number,  that  can  be  made  to  store  a  great 
deal  of  water.  That  is  the  only  permanent  source  from  which  Salt  lAke 
can  get  water  in  the  future.  1  am  pleading  the  cause  of  the  city ;  per- 
sonally, I  want  nothing  to  do  with  it.  There  are  four  or  six  of  thm^ 
lakes,  about  18  or  20  miles  from  the  mouth  of  the  Big  Cottonwool- 

The  Chairman.  Can  you  describe  those  lakes? 

Mr.  Walker.  You  first  commence  with  Silver  Lake.  As  yoa  go  qp 
the  cafion  you  find  Lakes  Mary,  Martha,  and  Catharine,  and  also  Dog 
Lake,  on  the  east  side  of  Lake  Mary. 

Senator  jIeagan.  How  far  are  those  lakes  from  the  city  t 

Mr.  Walker.  Twenty-eight  to  30  miles.  There  ai-e  also  two  otlier 
lakes  called  the  Twin  Lakes. 

Senator  Reagan.  Are  they  south  from  the  city  t 

Mr.  Walker.  Yes,  in  a  southerly  direction,  going  toward  Alta,  at 
the  head  of  tlie  Little  Cottonwood.  There  are  also  two  other  lakes 
which  lie  midway  between  the  mouth  of  the  canon  and  Silver  Lidce, 
which  is  18  miles  distant.  These  two  lakes'lie  eastcJtly  or  sontheast- 
erly  from  the  Twin  Peaks,  from  the  range  of  Little  and  Big  Cottonwood. 

Senator  Reagan.  Yon  had  commenced  making  a  statement  an  lo 
two  other  lakes.    What  was  their  direction  and  course! 

Mr.  Walker.  They  went  about  one-half  way  up  the  canon. 

Senator  Eeagan.  The  same  caiion  ! 

Mr.  Walker.  The  same  canon — say  9  miles — and  they  lay  <hi  the 
south  side  of  the  caiion  under  the  Twin  Peaks  and  on  the  range  be- 
tween l>ig  and  Little  Cottonwood. 

Senator  Reagan.  What  is  the  size  of  those  lakes  ? 

Mr.  Walker.  The  size  of  Silver  Lake  is  possibly  400  acres.  Hie 
8ize  of  the  Twin  Lakes  is  perhaps  three-quarters  of  a  mile  in  length,  if 
you  consider  the  two  lakes  as  one,  which  they  would  be  by  patting  np 
an  embankment.  They  are  possibly  from  one-half  to  five-eighths  of  a 
mile  in  width.  Lake  Mary,  by  making  it  a  storage  reservoir,  coold  be 
made  to  cover  possibly  100  acres.  Lake  Martha  could  possibly  be  made 
to  (fover  100  or  120  acres,    TU^se  figures^  of  coiirse,  are  guesses,  b^t  I 
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think  they  will  approximate  fche  proper  figures.    Lake  Catharine  would 
cover  perhaps  60  or  75  acres. 

Senator  Eeagan.  Are  those  lakes  situated  sothattbe^^  could  be  con- 
nected one  with  another  ! 

Mr.  Walker.  They  would  have  to  be  made  into  separate  reservoirs, 
except  as  to  Twin  Lakes.  TheTwin  Lakes  could  be  made  into  one  large 
reservoir. 

Senator  Beagan.  The  nearest  of  them  is  about  bow  many  miles  from 
the  city  ? 

Mr.  Walker.  The,  nearest  are  the  two  lakes  which  lie  under  the 
Twin  Peaks,  distant  about  17  miles  from  this  city.  The  other  lakes 
will  be  an  average  of  from  28  to  30  miles  distant. 

Senator  Bbagan.  What  is  the  character  of  the  country  over  which  a 
dtteh  would  have  to  be  made  t 

Mr.  Walker.  There  would  be  no  ditch  required  because  it  has  a 
natural  outlet,  which  is  Big  Cottonwood  Creek  or  Canon.  The  country 
in  which  they  lie  is  a  granite  country;  some  of  the  basins  you  may  see 
here  in  a  granite  formation.  The  water  would  ilow  down  the  canon 
right  to  the  mouth  of  it,  which  is,  say,  13  miles  of  transit ;  there  the 
water  would  flow  down  naturally. 

Senator  Beagan.  So  that  you  would  have  to  provide  artificial  con- 
veyance only  from  the  mouth  of  the  caiion  to  the  city! 

Mr*  Walker.  That  is  all.  The  lakes  are  used  for  irrigation  on  the 
Big  Cottonwood  from  7  to  12  miles  distant.  That  whole  country  is 
watered  by  a  natural  flow  of  water.  What  I  have  in  contemplation  is 
the  raising  of  the  dam ;  that  is  to  say,  putting  a  dam  in  front  of  each  of 
them  to  get  a  surplus  of  water. 

Senator  Beagan.  What  water-shed  is  there  to  supply  water  to  those 
lakes t 

Mr.  Walker.  The  water-shed  is  the  entire  basin  of  the  Big  Cotton- 
wood to  the  backbone  of  the  Wasatch,  and  the  spurs  that  enter  into 
the  Big  Cottonwood  canon. 

Senator  Beagan.  Would  they  furnish  water  for  the  country  that  is 
DOW  in  the  neighborhood,  and  then  for  the  city  ? 

Mr.  Walker.  I  have  no  doubt  of  it.  There  is  a  large  watershed 
there.  It  is  the  region  of  perpetual  snow.  The  altitude  of  Silver 
Lake  is  8,600  feet,  and  the  other  lakes  I  have  mentioned  are  10,(>00  feet. 

Senator  Beagan.  Your  idea  is  to  increase  the  capacity  by  dams! 

Mr*  Walker.  Yes ;  so  as  to  have  the  lake  take  the  surplus  water. 

Senator  Plumb.  Would  your  plan  be  to  have  Congress  make  the  ex- 
penditure t 

Mr.  Walker.  Yes;  that  is  my  view  of  it. 

The  Ohaisman.  Has  not  the  city  of  Salt  Lake  the  power  to  make 
the  expenditure  without  special  act  of  Congress  ! 

Mr*  Walker.  I  think  so,  although  the  debt  of  the  city  is  climbing 
up  pretty  well.  It  is  now  something  like  $400,000,  and  the  next 
$50,000  will  make  it  $500,000. 

The  Ghairman.  Is  there  a  large  amount  of  water  from  the  Cotton- 
wood that  runs  to  waste  in  flood  time  ? 

Mr.  Walker.  Yes;  there  is  a  vast  amount.  Much  more  runs  to 
WMte  than  is  utilized. 

The  Chairman.  Your  idea  is  to  save  that  surplus  in  those  lakes  ? 

Mr.  Walker.  Yes ;  by  storage.  The  material  of  the  very  best  class 
is  right  tbere-^granite  blocks  of  any  size  you  want. 
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STATEMENT  OF  JOSEPH  D.  JONES,  OF  PEOVO  CITY. 

The  Chairman.  Wbat  is  your  occupation  ? 

Mr.  Jones.  I  am  i)robate  judge  of  Utah  county. 

The  Chairman.  Do  you  live  near  Utah  Lake? 

Mr.  Jones.  Yes  ;  on  the  east  side  of  it. 

The  Chairman.  Have  you  given  your  attention  to  irrigation  in  this 
Territory  I 

Mr.  Jones.  Yea. 

The  Chairman.  Have  you  made  any  investigation  of  the  subject? 

Mr.  Jones.  1  have,  by  looking  through  the  county. 

The  Chairman.  State  to  the  committee  the  results  of  yout  investi- 
gation. 

Mr.  Jones.  I  have  here  a  map  of  the  entire  county,  showing  the  irri- 
gation system  and  the  natural  springs. 

The  Chairman.  What  county  f 

Mr.  Jones.  The  county  of  Utah. 

The  Chairman.  Does  it  adjoin  Salt  Lake  County  ? 

!\lr.  Jones.  It  joins  Salt  Lake  on  the  south.  This  map  is  drawn  on 
a  sccile  of  1  inch  to  the  mile,  and  shows  the  land  that  is  irrigated. 

Senator  Keagan.  Can  you  designate  where  those  lakes  are  that  Mr. 
Walker  spoke  of? 

Mr.  Jones.  These  lakes  are  south  of  those  that  Mr.  Walker  spoke 
of.  This  section  of  country  lies  south  of  that  about  which  he  spoke. 
This  map  shows  the  summit  of  the  mountain  range,  which  is  also  the 
boundary  of  the  counties  of  Wasatch  and  Utah.  It  shows  the  water- 
shed that  supplies  Utah  County  with  water  down  through  these  natural 
streams.  It  also  shows  where  natural  reservoirs  exist;  that  is  to  say, 
the  places  where  reservoirs  may  be  constructed.  The  section  of  country 
on  the  east  side  of  Utah  Lake  is  pretty  much  all  cultivated  in  ordinary 
seasons,  when  there  is  an  ordinary  supply  of  water.  The  blue  lines  on 
the  map  represent  the  artificial  canals.  This  district  of  country  on  the 
east  side  of  the  lake  is  pretty  well  watered  and  the  majority  of  it  is  now 
under  cultivation ;  but  there  are  a  number  of  acres  there  of  good  arable 
land  that  could  be  bi  ought  under  cultivation  with  an  increase  of  water 
supply.  The  committee  on  compilation  has  found  there  is  sufficient 
water  going  to  waste  during  the  winter  and  spring  months,  if  properly 
taken  care  of,  to  water  all  the  arable  land  in  the  county,  with  the  ex- 
ception of  that  district  on  the  west  side  of  the  lake.  There  are  no  mount- 
ain ranges  there  that  furnish  sufficient  water.  The  only  way  to  get 
water  there  would  be  to  i)rovide  artesian  wells.  I  have  a  table  of  sta- 
tistics here  that  the  committee  has  prepared. 

Senator  Plumb.  What  proportion  of  land  is  not  irrigated  that  can 
be  irrigated  *? 

Mr.  Jones.  There  are  69,166  acres  that  are  under  cultivation  in  the 
county.  There  are  225,540  acres  that  are  accessible  for  cnltivat.ion  and 
could  be  cultivated  if  there  was  sufficient  water.  There  are  308  cubic 
feet  of  water  per  minute  in  all  the  natural  springs  in  Utah  County  at 
low- water  season.  There  have  been  28,985  acres  of  crops  lost  this  sea- 
son for  want  of  water — it  being  an  unusually  dry  season. 

Senator  Plumb.  Nearly  one-half  of  the  entire  acreage  under  cultiva- 
tion ? 

Mr.  Jones.  Yes;  there  are  662  miles  of  main  artificial  canals  in  the 
county  leading  from  these  natural  springs,  as  re]>resented  here  njwn 
tlijs  wap.     We  find  in  pretty  much  all  these  caiions  shown  here  that 
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there  are  reservoir  sites,  in  which  water  can  be  stored,  and  that  there  is 
water  that  goes  to  waste  during  certain  seasons,  all  of  which  could  be 
stored.  There  are  a  number  in  Prove  Caiion  in  particular.  I  will  men- 
tion the  largest  one.  It  would  be  at  the  head  ot*  the  canon,  and  at  the 
lower  end  of  what  is  known  as  Prove  Yalley.  There  can  be  a  reservoir 
bailt  there  4  miles  long  by  a  mile  or  a  half  wide,  with  a  depth  of 
perhaps  30  feet.  As  to  the  depth,  of  course  p.  great  deal  would  depend 
on  the  height  of  the  dam. 

Senator  Plumb.  Is  any  of  this  land  irrigable  that  is  marked  above, 
these  valleys  ? 

Mr.  Jones.  No;  that  is  a  very  rugged  country.  Here  [indicating]  is 
the  Prove  country,  and  there  are  the  reservoir  sites  designated  on  the 
map,  in  green.  There  is  very  little  fall  in  the  upper  end  of  the  canon. 
That  Prove  Eiver  drains  a  country  about  60  miles  by  30. 

Senator  Eeagan.  Are  the  Cottonwood  streams  drained  into  this  lake? 

Mr.  Jones.  No;  they  come  into  Salt  Lake  County.  This  district  of 
country,  shown  on  this  map,  lies  south  of  that.  These  two  large  plains 
that  you  see  in  the  western  side  of  the  county  are  good  arable  land,  but 
there  is  no  water. 

Senator  Eeagan.  The  portion  of  the  land  intended  to  be  irrigated 
by  the  Bear  Eiver  Canal  is  not  shown  on  this  map  ? 

Mr.  Jones.  No. 

The  Chairman.  As  to  the  White  Lake,  to  what  extent  could  it  be 
used  for  a  reservoir  ? 

Mr.  Jones.  It  will  do  for  130  square  miles. 

The  Chairman.  Can  the  water  supply  be  increased  by  damming  that ; 
by  making  a  reservoir  of  it? 

Mr.  Jones.  Yes. 

Senator  Jones.  Where  is  the  Jordan  Eiver  on  that  map  ? 

Mr.  Jones.  On  the  north  [indicating  the  riverj. 

The  Chairman.  What  are  the  difficulties  about  raising  the  Utah 
Lake? 

Mr.  Jones.  There  is  no  difficulty  except  that  if  it  were  raised  6  or 
7  feet  it  would  overflow  a  good  deal  of  very  valuable  land,  on  the  east 
and  south  particularly.  If  it  were  raised  to  any  great  extent  it  would 
flow  over  those  lauds  unless  it  were  diked. 

The  Chairman.  When  designating  the  land  that  could  be  brought 
nndef  cultivation,  you  included  the  making  of  Utah  Lake  into  a  reser- 
voir, did  you  ? 

Mr.  Jones.  No,  not  for  that  purpose.  Utah  Lake  is  too  low  to  be  util- 
ized by  Utah  County. 

The  Chairman.  That  is  then  for  Salt  Lake  County  ! 

Mr.  Jones.  Yes,  it  can  be  utilized  for  Salt  Lake  County. 

The  Chairman.  Then  what  you  have  been  speaking  of  is  Utah 
County  entirely — beyond  Utah  Lake? 

Mr.  Jones.  Yes.  Up  at  the  head  of  the  Prove  Eiver  there  are  a  num- 
ber of  natural  reservoirs  60  miles  from  Prove  City  and  in  a  northeasterly 
direction,  at  an  elevation  of  eight  or  nine  thousand  feet.  There  are 
natural  lakes  there  that  are  all  the  way  from  half  a  mile  to  a  mile  and  a 
half  in  area. 

Senator  Plumb.  What  is  your  suggestion  as  to  how  this  additional 
land  should  be  put  under  irrigation ;  that  is,  as  to  who  should  do  it  *? 

Mr.  Jones.  My  idea  would  be  for  the  Government  to  furnish  suffi- 
cient lands  to  enable  the  citizens  to  some  extent  to  build  these  reservoirs. 

Senator  Plumb.  Are  they  not  able  to  do  it  themselves  1 

Mr.  JoNSS.  No;  the  land  ia  owned  as  a  rule  by  poor  \>^o^\e,\w^x^^ 
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ten,  and  twenty  acre  lots,  and  they  are  cultivating  what  they  can  get 
water  for  easily  and  cheaply.  In  order  to  get  any  extensive  improvements 
in  the  way  of  reservoirs  it  would  be  necessary  to  get  all  those  people  to 
go  into  a  corporate  organization  or  company  and  use  labor.  They  have 
not  the  means. 

Senator  Plumb.  As  to  all  this  235,000  acres  that  is  not  under  water, 
can  you  say  whether  that  is  in  private  ownership  now  ? 

Mr.  Jones.  No,  tlie  principal  part  of  that  is  Government  land.  That 
lies  in  the  south  end  of  the  valley. 

Senator  Plumb.  Then  your  suggestion  is  that  the  Government  sbonld 
first  help  these  people  who  own  laud  to  irrigate  their  land,  and  then  to 
irrigate  the  other  body  of  land  also  ? 

Mr.  Jones.  There  is  no  way  to  irrigate  that  land  on  the  weafc  aide 
except  by  driving  wells. 

Senator  Plumb.  Where  is  this  area  of  235,000  acres  that  you  say 
can  be  irrigated  ? 

Mr.  Jones.  That  is  the  land  on  the  east  side  that  is  not  oalti- 
vated,  and  also  in  part  those  plains  on  the  west. 

Senator  Plumb.  How  much  on  the  east  side? 

Mr.  Jones.  About  75,000  acres  on  the  east  side ;  and  it  is  good 
arable  land,  but  it  is  not  cultivated. 

Senator  Plumb.  Is  that  in  private  ownership? 

Mr.  Jones.  Yes. 

The  Chairman.  How  do  you  expect  the  Government  to  get  its 
money  back  if  it  does  this  for  private  parties,  where  the  Goyerfimeut 
itself  does  not  own  the  land  ? 

Mr.  Jones.  I  had  not  considered  that  feature  of  the  case. 

Senator  Plumb.  That  is  the  Government  side  of  the  case,  I  suppose  t 

Mr.  Jones.  Yes. 

Senator  EEAaAN.  Is  this  body  of  land  on  the  Spanish  Fork  River 
irrigable? 

Mr.  Jones.  Yes,  that  is  good  land.  There  is  a  good  deal  of  land  on 
the  east  side  of  Utah  Lake  that  could  be  farmed  profitably  now  if  Utah 
Lake  was  kept  down  to  where  it  is  at  this  time.  It  is  much  lower  tiian 
usual  now. 

Senator  Eeagan.  But  you  do  not  wish  it  kept  down  to  where  it  is 
now! 

Mr.  Jones.  Yes.  Utah  County  does  wish  it  kept  down  to  where  it 
is  now,  for  the  reason  that  it  would  make  hundreds  of  acres  more  vala- 
able. 

Senator  Plumb.  How  can  that  be  done — by  diking? 

Mr.  Jones.  By  diking  or  by  lowering  the  outlet  of  the  Jordan  so  that 
the  water  can  go  off. 

The  Chairman.  If  you  lowered  the  outlet  it  would  get  below  the 
ditches,  would  it  not  ? 

Mr.  Jones.  I  understand  so,  but  I  am  not  familiar,  however,  with 
the  Jordan  Eiver.  ^ 

Senator  Plumb.  How  much  money  would  it  take  to  enable  these  peo- 
ple to  irrigate  their  land  I 

Mr.  Jones.  I  have  not  made  any  estimate  of  it. 

Senator  Plumb.  Would  they  be  willing  to  borrow  the  money  from 
the  Government  and  apply  it  in  that  way  ? 

Mr.  Jones.  I  think  so. 

The  Chairman.  If  the  Government  should  make  these  surveys  and 

sbouM  show  what  could  be  done  and  give  estimates  of  the  cost,  wonld 

not  that  enable  privsLie  parties  to  combiue  and  Viivw^  tke  water  throagh 
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thin  Government  land  and  occupy  it ;  would  that  be  of  any  assistance  ? 

Mr.  Jones.  Yes,  I  think  it  would.  I  think  there  would  be  a  good 
many  companies  go  ahead  and  construct  reservoirs. 

The  Chairman.  Without  Government  aid  ? 

Mr.  Jones  Yes,  I  think  they  would. 

The  Chairman.  You  think  it  would  be  of  some  service  to  have  the 
reservoir  site  shown,  and  you  think  that  that  would  induce  settlement 
on  the  Government  land  which  you  have  mentioned,  or  the  taking  up 
of  tiiat  land  to  some  extent  ? 

Mr.  JoNE^.  The  Government  land  which  could  be  irrigated  from 
these  reservoirs  is  now  owned  by  individuals. 

The  Chairman.  Then  you  mean  there  is  no  Government  land  there 
atallt 

Mr.  Jones.  Only  on  the  west  side  of  the  lake — about  150,000  acres. 

Senator  Jones.  That  is  laud  that  you  say  is  not  irrigable  1 

Mr.  Jones.  Only  by  artesian  water. 

Senator  Jones.  There  is  no  Government  land  that  can  be  irrigated 
there  t 

Mr.  Jones.  No,  I  think  not. 


STATEMENT  OF  0.  J.  HOLLISTEB,  OF  SALT  LAKE  CITY. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  HoLLiSTEB.  1  am  secretary  of  the  chamber  of  commerce  of 
Salt  Lake  City. 

The  Chairman.  The  committee  will  be  glad  to  have  such  informa- 
tion as  you  can  give  regarding  irrigation  in  this  Territory. 

Mr.  HoLLiSTER.  The  drainage  basins  of  Utah  are  three,  Great  Salt 
Lake,  Sevier  Lake,  and  the  Colorado  River.  The  principal  streams  of 
the  first  are  the  Bear,  in  the  north,  the  Weber,  in  the  east,  and  the  Jor- 
dan, in  the  south. 

There  are  in  this  valley  between  the  Wasatch  and  the  lake  in  round 
numbers  1,000,000  acres  of  land ;  more  than  half  of  all  the  land  in  Utah 
that  can  be  irrigated. 

The  streams  named,  with  those  coming  in  from  the  Wasatch,  have  a 
mean  volume  of  about  10,000  cubic  feet  per  second.  At  a  duty  of  100 
acres  to  each  cubic  foot,  it  will  be  seen  that  there  is  water  enough  to 
irrigate  the  land. 

Bear  Lake,  in  the  north,  and  Utah  Lake,  in  the  south  (with  Weber 
Biver  in  the  center),  are  natural  reservoirs,  which  may  be  so  used  for 
storage  as  to  assure  the  needed  quantity  in  the  irrigating  season.  The 
towns  cut  no  figure  in  the  calculation,  because  they  are  included  in 
the  acreage,  and  their  wants  are  not  materially  in  excess,  in  proportion 
to  their  acreage,  of  the  wants  of  the  farming  lands.  The  waters  from 
the  two  ends  can  be  carried  to  the  delta  plain  of  the  Weber  if  that 
river  should  prove  insufficient. 

Utah  Valley  is  included  in  the  above  statement.  Without  storage 
on  the  heads  of  the  streams  which  feed  Utah  Lake,  about  50,000  acres 
on  those  streams  can  not  be  served.  Explorations  made  within  a  few 
weeks  developed  that  there  are  several  lakes  at  the  head  of  the  Prove, 
some  of  them  covering  a  thousand  acres.  Ten  of  them  were  recently 
located  by  people  living  on  the  Prove  Eiver.  Utilizing  these,  there  is 
no  land  in  the  Utiih  Basin  but  that  can  be  watered. 

As  to  drying  up  Great  Salt  Lake  by  irrigating  these  lau^^-,  ^\i^\i\5QL^ 
piona^rs  eame  here  the  area,  of  the  lake  was  about  ow^-^\^\Xi  \^^^  >(\vd^\i 
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it  was  twenty  years  later.  If  all  the  land  that  can  be  watered  were 
watered,  it  would  take  about  one-sixtb  of  tbe  average  inflow  for  the 
year.  Were  tbe  lake  then  to  recede  to  its  area  in  1850,  one-sixth  less 
surface  would  be  exposed  to  evaporation.  Diversion  of  the  water  would 
be  offset  by  decrease  of  surface  exposed  to  evaporation.  And  if  this  is 
not  quite  fair,  much  of  the  water  used  in  irrigation  finds  its  way  back 
into  the  streams  and  the  lake  by  percolation,  and  the  increase  of  plants 
and  foliage  tends  to  increase  the  rainfall.  There  is  no  danger,  prob- 
ably, of  the  lake  ever  receding  below  its  stage  in  1850. 

About  400  square  miles  of  this  land  was  under  cultivation  in  1877, 
and  perhaps  600  square  miles  of  it  are  now  under  cultivation.  What  is 
now  cultivated  can  at  least  be  doubled  in  area.  The  1 ,500  square  miles 
includes  40  square  miles  in  Tooele  Yalley. 

The  diversion  of  Bear  River  will  reclaim  at  least  300  square  miles  in 
this  valley,  and  by  storage  in  Bear  Lake  there  will  be  rendered  possible 
the  reclamation  of  500  square  miles  in  Idaho. 

The  western  part  of  Salt  Lake  drainage  basin  is  not  worth  talking 
about.  There  are  sixty  tracts  susceptible  of  cultivation,  but  they 
average  less  than  1  square  mile  each.  East  of  the  lake  the  rivers  carry 
the  melting  snows  of  the  Wasatch  to  the  valleys,  and  fertility  is  the 
result.  West  and  northwest  of  the  lake,  the  mountains  are  too  light 
in  mass  to  store  upjsnow,  the  streams  are  spent  before  summer  comes,, 
a  few  springs  only  are  perennial,  and  the  result  is  a  general  desert,  dot- 
ted with  a  few  little  oases. 

The  principal  stream  of  the  Sevier  Lake  drainage  basin  is  the  Sevier 
River.  It  rises  on  the  high  plateaus  200  to  300  miles  south,  flows  north- 
ward a  long  distance,  then  bends  westward  and  plunges  through  the 
Pavant  range,  goes  out  on  the  desert,  and  sinks  in  Sevier  Lake. 

Captain  Dutton  says  in  Major  Powell's  work  on  the  arid  region, 
published  in  1879,  that  the  region  where  this  river  heads  affords  extra- 
ordinary facilities  for  storage  of  water.  The  top  of  the  high  mesas  have 
numbers  of  large  basins  drained  by-narrow  gorges  cut  through  vol- 
canic sheets.  There  is  Panquitch  Lake,  8,200  feet  above  the  sea,  com- 
pletely surrounded  by  barriers,  nowhere  less  than  100  feet  high,  hav- 
ing its  outlet  through  a  narrow  cleft.  By  throwing  a  dam  30  feet  high 
and  60  feet  long  in  the  trachyte  throat  of  this  outlet  a  lake  would  be 
formed  with  an  area  of  6  or  7  square  miles.  Thirty  or  40  square  miles 
of  lake  surface,  averaging  20  feet  in  depth,  might  be  created  at  slight 
expense  upon~  the  Panquitch  mesa  alone.  A  dam  across  the  upper 
part  of  East  Fork  Canyon  would  create  a  lake  of  12  to  15  square  miles. 
Numerous  reservoirs  may  be  made  at  small  expense  in  Grass  Yalley, 
upon  the  Fish  Lake  plateau  and  upon  the  Sevier  plateau,  and  in  the 
valley  drained  by  Salina  Creek  and  its  tributaries.  The  Sevier  River 
itself  can  be  cheaply  dammed,  and  several  gorges  can  be  made  to  over- 
flow swampy  flats  above,  notably  at  the  head  of  Marysvale  Canyon,  and 
again  just  north  of  Yan  Buren's  ranch. 

Whatever  the  facilities  for  storage  are  in  this  high  country,  the  land  on 
the  course  of  the  Sevier  needs  them  all.  Between  Joseph  City  and  Jnab 
there  are  300  square  miles  of  good  land,  with  water;  in  Juab,  Goshen, 
and  Cedar  Yalleys  there  are  300  more,  and  west  of  the  Pavant,  on  what 
is  now  "  the  desert,"  probably  20  townships,  720  square  miles. 

The  San  Pitch  is  the  most  considerable  tributary  of  the  Sevier.  There 
are  55,000  acres  of  good  land  upon  its  course,  and  no  doubt  it  could  all 
be  watered  by  use  of  such  storage  facilities  as  there  are.  They  culti- 
vate somewhat  more  than  one-half  of  it. 

The  remainder  of  the  Sevier  Lake  basin  contains  fifteen  or  twenty  small 
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creeks,  upon  whicli  there  are  50  square  miles  of  arable  irrigable  land. 
What  the  facilities  for  storage  are  in  these  cases  I  do  not  know. 

The  Colorado  Eiver  drainage  extends  from  the  southwest  corner  of 
the  Territory  to  the  northeast  corner  on  the  southern  and  eastern  slope 
of  the  mountains. 

The  streams  beginning  at  the  southwest  are  the  Virgin,  Kanab  Creek, 
the  Paria,  the  Escalante,  the  Fremont,  the  San  Eafael,  the  Price,  the 
Minnie  Maud,  the  Uintah,  Ashley  Fork,  Henry's  Fork,  White  Eivelr, 
Green  River  and  Grand  River. 

There  are  800  to  1,000  square  miles  of  irrigable  arable  land  on  these 
streams,  about  one-third  of  which  is  on  the  Uintah  and  Uncompahgre 
Indian  Reservations.  The  arable  lands  are  generally  largely  in  excess 
of  the  water  supply.  There  are  30  square  miles  on  the  Virgin,  38  on 
the  Fremont,  175  on  the  San  Rafael,  25  on  Ashley'9  Fork,  75  on  the 
White,  85  on  the  Green,  and  40  on  the  Grand.  The  others  range  from 
11  square  mijes  down  to  3. 

Little  is  known  about  the  facilities  for  storage  on  these  streams. 
They  flow  the  canon  lands,  the  lands  available  for  agriculture  are 
necessarily  above  the  canons,  consequently  pretty  high;  it  is  a  region 
of  cloud-bursts,  making  bad  work  of  dams  and  canals,  yet  no  doubt 
they  are  worthy  of  examination. 

The  engineers  of  the  Geological  Survey  made  a  qprsory  examination 
of  all  the  streams  of  Utah  in  1877 ;  their  reports  are  published  in  Major 
Powell's  Arid  Region,  to  which  I  am  indebted  for  much  of  my  informa- 
tion on  this  subject. 

They  made  the  total  arable-irrigable  land  of  Utah,  taking  into  the 
account,  roughly,  the  facilities  for  storage,  2,262.4  square  miles.  It  is 
a  good  deal  for  me  to  say,  under  such  circumstances,  that  I  believe  it 
will  ultimately  be  found  to  be  more  by  50  per  cent.,  but  it  will  do  no 
harm  to  say  it. 

They  returned  494.7  square  miles  as  under  cultivation  in  1877.  It  is 
not  likely  that  this  hHS  increased  more  than  50  per  cent.,  or  to  750 
square  miles.  If,  then,  there  are  3,000  square  miles  of  irrigable  arable 
land  in  Utah,  from  which  1  believe  there  is  no  doubt  the  land  now  under 
cultivation  in  Utah  may  be  increased  by  fourfold. 

The  Chairman.  Is  there  anything  you  wish  to  say  regarding  the 
project  of  Mr.  Bothwell  to  use  the  Bear  Lake  and  River  for  irrigation  f 

Mr.  HoLLTSTEE.  Yes ;  Mr.  John  R.  Bothwell,  promoter  of  the  Bear 
River  Cavial  project,  and  now  president  of  the  Bear  Lake  and  River 
Water  Works  and  Irrigation  Company,  was  suddenly  called  east  last 
week  on  personal  matters  of  great  urgency,  and  upon  leaving  he  re- 
quested me  to  appear  for  him  before  you. 

I  met  Mr.  Bothwell  for  a  moment  in  ls"ew  Tork,  where  he  resides,  a 
a  few  years  ago,  but  never  had  much  acquaintance  with  him  until  he 
came  here  last  winter  and  engaged  in  this  undertaking.  He  called  at 
my  office  and  inquired  as  to  what  kind  of  a  field  Utah  is  for  loaning 
money  on  farms.  I  believe  that  was  last  autumn,  and  in  prosecuting 
this  inquiry  he  learned  of  the  opportunity  offered  by  Bear  River  and 
its  delta  plain. 

This  plain  was  surveyed  in  1866,  but  from  the  impossibility  of  getting 
water  upon  it  without  great  expense  it  was  almost  entirely  unoccupied 
in  1869,  when  the  first  Pacific  railroad  was  completed,  and  the  right  of 
the  railroad  company  to  the  alternate  sections  attached.  The  20mile 
limit  passes  very  near  the  caiion  at  the  head  of  the  plain.  Much  of  the 
reserved  land  was  preempted  in  that  year  and  later.  I  think  t\i^t^\^ 
bat  little  public  land  in  the  plain  now. 
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The  town  of  CorinDe  was  founded  in  March,  1869,  where  the  railroad 
crosses  Bear  River,  and  the  same  year,  procuring  the  needed  assistance^ 
mostly  volunteer,  I  ran  a  level  from  the  head  of  Bear  Eiver  Canon  to 
the  surface  of  the  plain  near  Hampton's  Bridge,  and  in  connection  with 
others  endeavored  to  raise  the  money  to  divert  the  water.  We  sent  an 
agent  to  Washington  to  secure  from  Congress,  if  possible,  a  grant  of 
50.000  acres  of  the  reserved  land.  If  we  had  obtained  that  it  was  our 
intention  to  try  and  arrange  with  the  railroad  company  to  give  us  a 
part  of  their  land,  in  consideration  of  putting  it  all  under  water.  With 
these  lands  we  would  have  had  a  basis  upon  which  to  raise  the  money 
required.  Ex-Governor  Stone,  of  Iowa,  now  Commissioner  of  the  Ghen- 
eral  Land  Office,  was  interested  in  that  undertaking.  Public  opinion 
was  growing  more  and  more  unfavorable  to  the  land-grant  policy  of  the 
preceding  twenty  years,  however,  and  our  application  failed,  or  else 
the  magnificent  delta  plain  of  Bear  River  would  now  be  one  of  the  most 
beautiful  and  fruitful  places  in  the  world. 

Since  those  times  the  railroad  company  has  sold  its  lands  in  the  plain 
to  individuals  in  large  tracts  5  Mr.  John  W.  Kerr  of  this  city  was  and  is 
the  largest  owner  of  these  lauds,  and  during  the  last  few  years  he  has 
made  several  ineffectual  attempts  to  interest  ca])ital  in  diverting  Bear 
River  upon  them.  Five  or  six  years  ago  I  presented  them  upon  Mr. 
Kerr's  terms  to  an  Amsterdam  banker,  who  was  on  a  visit  to  New  York, 
but  the  enterprise  failed  to  interest  him.  I  have  always  had  a  disin- 
terested interest  in  seeing  the  river  diverted,  because  it  means  the  in- 
crease by  about  one-third  of  the  cultivatable  land  of  this  valley,  which  is 
one  of  the  choice  spots  of  the  earth. 

Mr.  Both  well  was  here  about  the  1st  of  last  March  to  make  a  propo- 
sition to  the  citizens  respecting  the  promotion  of  a  railroad  between 
this  city  and  Los  Angeles,  and  at  that  time  informed  me  that  he  had 
undertaken  to  divert  Bear  River  and  would  assuredly  do  it.  The  4th 
of  March  last  suggested  to  me  the  4th  of  March,  1869,  when  President 
Grant  was  first  inaugurated,  and  when  the  founders  of  Corinne,  together 
with  sundry  of  the  leading  men  of  this  city,  who  drove  their  four-horse 
rigs  up  there  and  took  up  land  about  the  embryo  town,  duly  celebrated 
the  occasion  in  tents  on  the  bank  of  the  river  below  Corinne.  I  wrote 
an  article  for  the  Salt  Lake  Tribune  recalling  those  old  times,  and  sug- 
gested the  carrying  of  the  water  down  along  the  base  of  the  moun- 
tains, as  well  as  around  the  plain  on  the  right  bank  of  the  river,  thus 
doubling  the  area  of  land  to  be  served,  or  nearly  so.  The  article  closed 
as  follows : 

North  of  the  lands  watered  by  the  Weber  there  are  250,000  acres  of  good  laod,  which 
we  doubt  not  will  average  $50  per  acre  in  value  before  another  twenty  years  have 
passed  away.  This  means  $12,000,000  worth  of  land  and  improvements  to  be  created 
on  the  northeastern  border  of  Great  Salt  Lake.  Suppose  each  40  acres  of  it  to  sustain 
five  souls,  it  would  mean  a  new  agricultural  population  of  thirty  thousand,  and  this 
would  mean  the  addition  of  an  equal  or  greater  number  to  the  towns  in  that  region. 

I  have  reason  to  believe  that  Mr.  BothwelPs  original  scheme  contem- 
plated  only  the  diversion  of  the  water  upon  the  right  bank  of  the  river 
below  the  caiion.  This  he  had  been  advised  would  not  cost  more  than 
a  quarter  of  a  million  at  the  outside. 

But  after  thorough  examination  competent  engineers  estimated  the 
cost  at  a  round  million  dollars.  The  first  step  towards  success  was  (be 
inducing  of  Mr.  Kerr  to  enter  into  a  contract  which  gave  Mr.  Bothwell, 
in  consideration  of  the  diversion  of  the  water,  a  large  contingent  in- 
terest in  35,000  acres  of  land ;  similar  arraugements  were  made  with  Dr. 
Koche,  another  large  landowner.    The  Walker  ranch  was  bought  out- 
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right  at  a  fsar  price  for  tbe  land  minus  water.  The  Danish  settlement, 
between  the  Bear  and  theMalad,  the  town  of  Corinne,  and  most  of  the 
scattered  settlers  and  owners,  were  induced  to  enter  into  contracts, 
either  agreeing  to  pay  a  stipulated  sum  per  acre  for  diverting  the 
water,  and  the  same  for  its  use  annually  thereafter,  or  to  jsell  part  of 
tJieir  land  at  a  fi^ir  figure  minus  the  water.  .  Without  these  concession^ 
upon  the  part  of  the  land  owners  it  is  safe  to  say  that  the  money  re- 
qaired  could  not  have  been  raised.  The  water  passing  the  canon  was 
roughly  measured  early  in  the  season,  and  it  was  appropriated  by  Mr. 
Bothwell  for  the  purpose  of  diversion,  under  existing  laws  and  customs, 
•till  earlier. 

The  next  time  I  saw  Mr.  Bothwell  he  had  enlarged  his  scheme  so  as 
to  water  both  banks  of  the  river  and  run  it  down  under  the  mountains 
as  far  as  Odgen,  supplying  the  towns,  and  swapping  it  with  the  farmers 
under  the  canal  for  the  streams  comingoutof  the  Wasatch,  which  were 
to  be  diverted  latterly,  so  as  to  cover  the  lands  above  the  canal  to  the  base 
range.  The  project  now  involved  the  taking  out  of  2,000  second  cubic 
feet  of  water  at  the  head  of  the  canon,  crossing  a  moiety  to  the  right 
bank  at  some  suitable  point,  and  carrying  it  southwestward  along  the  . 
upper  edge  of  the  plain  as  far  as  Blue  Creek,  45  miles,  and  the  remainder 
down  along  the  base  of  the  mountains  as  far  as  Odgen,  55  miles;  and 
this  raised  the  estimate  of  cost  to  a  million  and  a  half. 

Four  months  passed  in  working  up  tbe  matter  to  this  stage ;  $20,000 
bad  been  expended.  About  the  middle  of  June,  Bear  Kiver  being 
at  a  very  unusually  low  stage,  Mr.  Bothwell  became  alarmed  lest  in 
seasons  of  extraordinary  drouth,  when  water  would  be  most  indispensa- 
ble, there  should  not  be  enough  passing  through  the  cailon  to  supply 
the  proposed  canal — a  weakness,  since  the  strength  of  a  chain  is  measured 
by  its  weakest  link,  which  would  be  fatal  to  the  entire  enterprise.  It 
is  clear  that  if  a  man  induces  the  settlement  of  a  tract  of  land  upon  the 
assurance  that  he  will  supply  the  land  with  a  given  amount  of  water, 
and  then  neglects  any  precaution  to  enable  him  to  fulfill  his  contract, 
such  a  man  is  a  scoundrel. 

A  little  previously  the  Malad,  Idaho,  correspondent  of  the  Salt  Lake 
Tribune,  called  attention  to  Bear  Lake  as  a  natural  reservoir,  al- 
ready provided  by  nature,  high  up  in  the  mountains,  lying  off  from  but 
ijear  the  river,  and  having  connection  with  the  river*  I  have  resided  in 
Utah  twenty  years,  and  have  kept  a  pretty  bright  lookout,  but  this  was 
the  first  mention  of  Bear  Lake  as  a  reservoir  I  had  ever  seen  or  heard. 
Whether  this  correspondence  suggested  the  idea  I  know  not.  In  any 
event,  deeming  its  appropriation  absolutely  essential  to  success,  Mr. 
Bothwell  visited  Bear  Lake  with  his  chief  engineer,  and  finding  it  ad- 
mirably adapted  to  the  purpose,  appropriated  it  for  storage  purposes, 
and  commenced  buildiug  a  dam  across  the  outlet.  I  do  not  think  he 
was  aware  of  the  law  of  October  2,  1888.  I  believe  that  it  has  never 
been  published  until  Secretary  Noble  sent  out  a  copy  in  response  to 
Governor  Shoup's  telegram. 

Some  farmed  lands  on  the  shore,  which  would  be  covered  by  damming 
the  outlet,  Mr.  Bothwell  made  arrangements  to  purchase  outright. 
With  farmed  lands  on  Deep  Creek,  the  main  feeder  of  the  lake,  or  on 
Bear  River  above  the  lake,  storage  would  not  interfere.  With  lauds  on 
the  river  below  the  lake  it  would  interfere  by  furnishing  them  with  a 
flow  of  about  6,000  cubic  feet  per  second  during  the  irrigating  season 
of  three  mouths  in  the  3^ear. 

Adjoining  Bear  Lake  there  is  an  extensive  marsh,  through  a  corner 
gf  w iiicji  i3^ar  Jiivef  ruus,    The^-e  are  some  Ua^'  VauOi^  qu  \\\^  \iQ\^\fc\^ 
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of  this  marsh,  but  for  the  most  part  it  is  valueless.  Mr.  Bothwell  con- 
ceived the  idea  of  draining  this  marsh,  if  practicable,  with  a  view  to  its 
total  reclamatiou.  On  the  right  bank  of  Bear  River  in  Cache  Valley 
there  is  a  body  of  perhaps  100,000  acres  of  the  best  bench  land.  The 
use  of  Bear  Lake  as  a  reservoir  Mr.  Bothwell  believed  would  famish 
water  to  irrigate  this  land.  He  has  not  taken  up  an  acre  of  it,  or  of  the 
marsh,  nor  has  he  contemplated  doing  so^  his  object  was  and  is  to  fur- 
nish water,  and  if  his  proceedings  with  that  end  in  view,  aside  Itom  their 
possible  conflict  with  the  law,  are  justly  liable  to  be  denounced  as  land 
grabbing  or  water  grabbing,  it  is  not  clear  to  me  why  the  appropriation 
under  the  laws  of  a  quarter  section  as  a  farm,  or  of  20  acres  as  a  mine, 
or  the  building  of  a  saw-mill,  a  factory,  or  a  railroad,  are  not  equally 
liable  to  the  same  denunciation. 

This  further  enlargement  of  the  scheme  raised  the  estimate  of  cost  to 
$2,000,000  and  possibly  $3,000,000.  The  enterprise  has  now  been  in- 
corporated,  a  loan  secured,  and  a  contract  for  the  heavy  work  of  the  first 
12  miles  was  let  on  the  17th  insta,nt.  Millions  of  dollars  have  gone  into 
the  construction  of  irrigation  dams  and  canals  in  California  and  Colo- 
rado. I  have  never  before  heard  these  schemes  to  transform  the  desert 
into  fruitful  fields  spoken  of  in  other  than  terms  of  commendation  and 
congratulation. 

And  as  to  Idaho,  which  seems  to  be  all  up  in  arms  about  this  '^  steal- 
ing of  Idaho  water''  as  they  term  it,  how  can  the  people  of  Idaho  use  the 
water  that  passes  through  Be^r  Biver  Canon  below  them?  But  it  is 
the  storage  of  water  in  Bear  Lake  above  them,  perhaps,  which  they  re- 
fer to.  That  water  it  is  not  proposed  to  use  in  Utah  unless  in  some 
season  of  extraordinary  drought  there  should  be  less  than  a  supply 
for  the  canal  passing  Bear  River  Caiion.  The  engineers  of  the  Powell 
survey  give  the  mean  flow  of  the  river  at  the  caiion  as  5,200  second- 
cubic  feet ;  the  canal  is  intended  to  carry  2,000  second-cubic  feet,  hence 
the  river  must  shrink  more  than  three-fifths  below  its  average  stage 
before  any  Utah  canal  or  lands  will  draw  on  the  reservoir  at  all,  a  con- 
tingency not  likely  to  happen  once  in  twenty,  perhaps  in  fifty,  years. 

The  river  must  shrink  more  than  four-fifths  from  its  mean  flow  before 
any  Utah  canal  will  draw  on  this  stored  water  for  more  than  1,000 
second-cubic  feet.  And  since  storage  will  provide  a  flow  of  6,000  sec- 
ond-cubic feet  for  the  irrigating  season,  1,000  feet  could  be  spared  for 
this  Utah  canal  and  still  leave  the  Idaho  people  a  flow  of  6,000  feet 
more  than  they  have  now. 

This  immense  volume  of  water,  sufficient  to  irrigate  about  800  square 
miles  of  land,  can  be  used  only  in  Idaho  on  the  drained  marsh  on  .the 
right  bank  in  CacheValley,  or  wherever  on  the  lower  course  of  Bear 
Eiver  it  is  needed  and  can  be  carried. 

I  will  add  that  Mr.  Both welPs  real  scheme  is  the  diversion  of  the  waters 
which  for  ages  have  run  to  waste  through  Bear  Eiver  Canon  upon  the 
arid  arable  lands  of  this  valley.  It  is  not  aflfected  by  the  Bear  Lake 
storage  feature  incorporated  with  it,  except  as  the  latter  enables  him 
to  guard  against  the  remote  contingency  of  a  short  supply  for  the 
canals  which  are  to  be  entirely  in  this  valley. 

At  his  request  I  visited  with  him  the  scene  of  his  labors  in  May  last, 
although  it  has  long  been  familiar  to  me  and  I  came  to  thoroughly  under- 
stand and  sympathize  with  his  views,  the  more  thoroughly  as  I  had  long 
entertained  similar  views  upon  this  project  myself.  I  know  that  he 
looked  forward  with  high  anticipations  to  an  appearance  before  this 
commission,  but  he  was  imperatively  called  away. 

Comiug  now  to  the  relations  of  Mr.  BothwelPs  scheme  to  the  law, 
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they  would  be  entirely  amicable  but  for  the  law  of  October  2,  1888. 
How  he  is  going  to  get  along  with  that  I  do  not  know,  and  I  therefore 
can  not  discuss  it  as  his  representative.  From  the  fact  that  a  contract 
for  construction  of  12  miles  of  the  heavest  work  has  been  let  since 
the  law  was  published,  1  infer  that  he  and  the  parties  furnishing  the 
money  believe  that  they  see  some  probable  way  to  carry  through  their 
great  enterprise  without  serious  obstruction  from  any  quarter. 

The  Chairman.  What  objection  is  there  to  his  damming  the  lake 
and  using  it  ? 

Mr.  HoLLiSTER.  I  can  not  see  any  except  that  it  is  against  the  law 
at  present. 

The  Chairman.  Do  the  people  understand  that  it  is  reserved  as  against 
their  use  of  it! 

Mr.  HoLLiSTER*.  We  understand  that  it  is  reserved  against  every- 
body's use  of  it — any  lands  susceptible  of  irrigation. 

The  Chairman.  The  Government  engineers  may  select  it.  How  does 
he  know  but  what  the  Government  engineers  in  the  future  may  desig- 
nate his  land  for  the  purposes  of  irrigation  ? 

Senator  Plumb.  Had  he  not  commenced  his  improvements  up  there 
in  advance — ^you  say  he  made  a  dam  *? 

Mr.  HOLLISTER.  He  has  not  made  any  dam,  and  does  not  propose  to 
make  any,  except  a  dam  that  will  raise  the  river  3  feet. 

Senator  Plumb.  1  thought  you  said  he  had  made  an  improvement 
there? 

Mr.  HOLLISTER.  No,  the  first  time  that  he  started  in  was  about  the 
first  of  this  year. 

Senator  Plumb.  He  made  no  improvement  then  ? 

Mr.  HOLLISTER.  Ko,  he  simply  gave  notice.  He  made  his  location 
and  began  building  a  dam  across  the  outlet.  His  plan  would  furnish  a 
stream  of  600,000  cubic  feet.  The  mountains  are  high  and  steep  and 
there  is  a  little  water  around  the  shores  which  he  is  going  to  buy,  and 
he  does  not  interfere  with  anybody  above,  because  he  fills  his  lake  dur- 
ing the  irrigating  season. 

The  Chairman.  The  Government  having  reserved  these  places  for 
reservoirs,  can  not  the  Government  be  trusted  even  if  he  does  im- 
prove it? 

Mr.  HOLLISTER.  But  is  he  not  a  squatter  there,  under  the  present 
circumstances?    If  he  is  not,  he  would  give  a  good  deal  to  know  it. 

The  Chairman.  You  have  in  your  statute  book  a  right  of  way  for 
all  ditches  over  the  Government  land. 

Mr.  HOLLISTER.  But  does  not  the  act  of  Congress  supersede  that 
in  this  respect  ? 

The  Chairman.  I  supposed  it  was  in  aid  of  it — to  reserve  the  lands 
80  that  private  parties  should  not  prevent  the  people  from  irrigating 
the  land. 

Mr.  HoLLiSTER.  He  is  a  private  party.    He  represents  a  corporation. 

The  Chairman.  I  mean  private  parties  that  should  prevent  irrigation. 

Mr.  HoLLiSTBR.  They  cannot  take  it  up  for  anything  but  irrigation. 
There  have  been  a  half  a  dozen  attempts  made  in  twenty  years  to  irri- 
gate that  land. 

The  Chairman.  Then,  by  this  reservation,  you  consider  yourself  in 
worse  condition  than  before.  Were  not  those  places  subject  to  pre- 
emption and  homestead  and  other  kinds  of  entries  before  ? 

Mr.  HoLLiSTER.  We  could  not  cut  any  timber  here  under  the  laws. 

The  Chairman.  Ko  matter  about  the  timber.  The  places  were  aah- 
ject  to  entry.    That  was  the  only  trouble. 
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Mr.  HOLLIST  £R.  It  has  been  lawful  for  us,  as  I  understand  it,  to  go 
and  appropriate  water  if  we  wanted  to  irrigate. 

Senator  Plumb.  This  ditch  is  now  in  abeyance,  is  it  ? 

Mr.  HoLLiSTER.  Ko,  it  is  not  in  abeyance,  because  they  believe  that 
they  will  have  influence  enough  to  find  favor  either  with  the  President, 
or  with  Congress,  or  whoever  it  may  be  that  controls  it,  to  allow  them 
to  go  on. 

Senator  Plumb.  Before  this  question  of  reservoirs  was  broached,  or 
before  Mr.  Both  well  attempted  to  conceive  or  carry  out  this  propositicm, 
he  still  believed  there  was  water  enough.  This  dammingof  Bear  Lake 
was,  as  I  understand  it,  only  by  way  of  extra  precaution  ? 

Mr.  HoLLiSTEB.  Yes ;  so  I  conceived,  but  the  beneficence  of  the 
scheme  had  some  charm  for  him. 

The  Chairman.  Will  you  state  what  legislation  you  think  it  neces- 
sary to  have  in  order  to  have  the  pex)ple  avail  themselves  of  those  reser- 
voirs ?  The  statutes  have  a  provision  giving  right  of  way  across  public 
land  for  all  ditches.  That  is  not  repealed.  What  I  understand  by  the 
language  of  the  statute  is  that  it  reserves  the  places  from  sale. 

Mr.  Hollister.  Will  you  allow  me  to  ask  you  a  question  before  I 
answer  yours  ? 

The  Chairman.  Yes. 

Mr.  HoLLiSTER.  Does  the  Government  propose  locating  the  reser- 
voirs and  making  ditches  and  furnishing  the  people  with  water  t 

The  Chairman.  I  never  heard  of  such  a  proposition. 

Mr.  HOLLISTER.  Does  it  propose,  then,  to  make  surveys  for  the  ben- 
efit of  the  people  f 

Tiie  Chairman.  It  does. 

Mr.  HOLLISTER.  Then,  I  say,  repeal  the  reservation.  Give  the  peo- 
pie  the  benefit  of  the  reservation  and  let  them  use  it  as  freely  ae  now.  I 

The  Chairman.  Do  you  not  know  that  there  are  many  places  ooca- « 
pied  by  private  parties  withheld  from  the  people  ? 

Mr.  HOLLISTER.  I  do  not. 

The  Chairman.  I  have  just  heard  of  several  thousand  acres  near 
Utah  Lake.  It  was  to  stop  people  from  getting  down  to  the  borders 
of  the  lake,  so  that  it  could  not  be  raised.  I  suppose  that  in  the  case 
of  three-fourths  of  tlie  good  reservoir  sites  in  the  arid  region  you  will 
find  that  people  have  come  down  so  low  that  you  have  to  condemn  the 
property  in  order  to  use  it  at  all. 

Mr.  HOLLISTER.  That  is  because  the  Government  did  not  start  in  at 
it  twenty  years  ago.  Since  we  were  informed  that  you  were  coming 
the  water  commissioners  at  Big  Cottonwood,  prompted  by  the  dry  sea- 
sons, have  gone  up  and  located  these  lakes  at  the  head  of  Big  Cotton- 
wood. They  do  it  for  themselves.  Is  not  that  all  right  f  Others  have 
located  others.  I  have  tried  to  get  the  city  of  Salt  Lake  to  locate  Utah 
Lake  as  a  reservation.    Would  not  that  be  all  right? 

Tbe  Chairman.  If  it  had  not  been  withdrawn  from  sale  of  what  use 
would  be  your  location  ?  As  long  as  the  Government  is  offering  the 
land  for  sale  can  you  reserve  a  place  for  a  reservoir  unless  the  Gov- 
ernment does  it  for  you  1 

Mr.  HOLLISTER.  The  places  where  you  will  build  your  reservoirs 
are  up  in  the  mountains.  Nobody  will  own  tbem  for  any  purpose.  The 
only  way  to  use  this  as  a  reservoir  is  to  cut  down  a  throat  and  let  the 
water  come  out  in  the  irrigating  season,  and  then  in  the  dry  reason  shut 
up  the  gates. 

The  Chairman.  Are  you  perfectly  sure  that  when  you  come  to  raise 
Br/ir  Lake  by  reservoir  there  will  uot  be  privj^te  lan4  tj^i|»t  wUl  ^V(9 
owners  to  be  boagbt  oif  f 
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Mr.  HoLLiSTER.  Mr.  Both  well  expects  to.  buy.  There  is  not  much 
of  it,  but  whatever  there  is  he  would  buy,  and,  if  the  Government  is 
going  to  make  a  reservoir,  it  would  have  to  do  the  same  thing. 

The  Chairman.  Then  you  think  it  was  wrong  for  the  Government 
to  reserve  whatever  land  it  had  there  ? 

Mr.  HoLLiSTER.  It  would  be  well  enough  to  do  that  if  they  had  not 
reserved  everything.  Kow,  a  man  cannot  take  up  an  acre  of  arid  land 
in  any  State  or  Territory  according  to  my  idea  of  the  law. 

The  Chairman.  I  am  not  speaking  of  the  reservation  of  the  land  be- 
low, but  of  reservoir  sites.  As  to  the  reservation  of  lands  below,  we 
will  have  to  have  some  legislation. 

Mr.  HOLLISTER.  There  should  be  some  legislation  that  will  enable 
I>eople  to  take  these  lands  when  wanted. 

The  Chairman.  But  so  far  as  the  reservoirs  are  concerned,  what  do 
you  want  the  Government  to  do  with  regard  to  the  sites  f  Do  you  want 
to  give  the  sites  to  private  parties  or  have  the  Government  to  keep 
them  for  the  people  ? 

Mr.  HOLLISTER.  I  do  not  suppose  I  am  entitled  to  speak  for  the 
people  of  the  West;  but  I  say  I  want  the  Government  to  let  them  be; 
to  keep  hands  off. 

Senator  Plumb.  That  is  what  they  have  decided  to  do. 

Mr.  HOLLISTER.  People  have  lately  built  a  great  ditch  in  California. 
This  improvement  up  here  is  to  cost  three  or  four  million  dollars.  The 
Government  will  not  do  that  work.  Wherever  there  is  a  chance  for  it 
to  pay  private  enterprise  will  do  it. 

The  Chairman.  The  Government  does  not  propose  to  do  it.  What 
do  you  want  done  about  the  places  where  the  reservoirs  are!  Do  you 
want  to  have  the  land  sold  by  the  Government? 

Mr.  HOLLISTER.  You  are  not  selling  reservoir  land.  You  are  not 
selling  Bear  Lake. 

The  Chairman.  Have  not  some  of  them  got  on  land  that  you  want  for 
reservoir  purposes  ? 

Mr.  HOLLISTER.  Yes ;  that  is  because  we  did  not  get  there  in  time. 

The  Chairman.  Then,  do  you  want  that  to  happen  in  every  place 
and  have  to  buy  people  off? 

Mr.  HOLLISTER.  I  think  you  will  find  that  the  lands  that  can  be 
used  for  reservoirs  in  this  country  are  not  wanted  by  anybody  for  any 
other  purpose. 

The  Chairman.  Name  some  of  the  places  where  you  do  not  want 
tbem. 

Mr.  HOLLISTER.  Up  on  the  basalt  tops;  for  instance,  there  is  one 
place  to  store  water  enough  to  irrigate  a  thousand  square  miles  of  land. 

The  Chairman.  You  are  the  first  man  I  have  met  who  did  not  think 
it  was  a  good  thing  for  the  Government  to  reserve  these  sites  so  that 
tiie  people  should  not  have  to  buy  them  out  when  they  wanted  to  build 
a  reservoir. 

Mr.  HOLLISTER.  If  you  had  stopped  at  reserving  "  sites,''  I  would 
not  object. 

The  Chairman.  It  is  Congress  that  has  done  that. 

Mr.  HOLLISTER.  Then  you  admit  that  it  is  not  what  you  want.  What 
objection  would  there  be  to  the  Government  making  this  examination 
and  publishing  it,  and  letting  the  people  have  the  advantage  of  it  as 
th^  go  along? 

The  Chairman.  That  is  exactly  what  they  are  doing,  and  they  do 
not  propose  to  do  anything  else. 
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Mr.  HoLLiSTEB.  Then,  that  is  all  right.  We  shall  be  very  glad  to 
have  that  done. 

The  Chaibman.  That  is  all  they  propose  to  do.  They  do  not  propose 
to  coDStract  reservoirs. 

Mr.  HoLLiSTEB.  We  do  not  know  anything  about  this  land  now,  ex- 
cept what  we  learn  from  engineers. 

Senator  Plumb.  Do  yon  understand  that  you  have  not  now  the  right 
to  go  on  this  reserved  land  to  put  up  a  dam  there? 

Mr.  HoLLiSTBB.  I  can  not  see  how  a  man  can  put  a  million  dollars 
in  such  a  thing.  It  seems  to  me  that  he  has  got  to  have  a  special  act 
of  Congress  to  do  it. 

Senator  Plumb.  I  have  no  doubt  of  it. 

Senator  Keagan.  The  information  this  committee  is  trying  to  collect 
now  is  intended  to  enable  Congress  to  determine  what  would  be  a  wise 
disposition  of  that  land  and  that  water  in  the  future. 

Mr.  HOLLISTEB.  Yes ;  but  meanwhile  you  prevent  our  people  from 
making  use  of  it. 

Senator  Beagan.  Temporarily ;  but  is  not  that  better  than  letting 
monopolists  take  up  the  water  ? 

Mr.  HOLLISTEB.  I  don't  see  how  they  can  monopolize  it. 

The  Chaibman.  The  Government  of  the  United  States  never  took 
any  advantage  of  any  legitimate  enterprise.  For  seventeen  years  the 
miners  of  the  west  coast  took  and  held  possession  of  the  mines  as  tres- 
paf>ser8.  Under  the  law  they  were  trespassers.  The  Supreme  Court  of 
the  United  States  held  them  to  be  such.  Yet  the  Government  con- 
firmed their  rights.  And  if  persons  go  on  now  and  improve  these  water 
sites  or  reservoir  sites,  they  will  undoubtedly  be  let  alone  and  will  never 
be  disturbed. 

Mr.  HOLLISTEB.  If  you  carry  out  the  same  principle  and  recognize 
the  squatter's  right  on  the  public  land,  then  it  will  be  ail  right.  What 
you  have  said  about  the  mines  is  true,  but  this  is  a  new  ^ing,  and  I 
do  not  think  these  gentlemen  who  are  putting  up  their  money  ought  to 
be  left  in  that  position. 

Senator  EEAaAN.  You  think  the  law  is  wrong ;  but  this  committee 
has  no  power  to  right  it. 
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The  Chaibman.  Where  is  San  Juan  ? 

Mr.  Hammond.  San  Juan  is  in  the  extreme  southeast  comer  of  the 
Territx)ry ;  it  lies  principally  between  the  Colorado  and  the  San  Juan 
Kivers. 

The  Chaibman.  What  can  you  tell  us  about  irrigation  f 

Mr.  Hammond.  There  is  a  small  range  of  mountains  there  called  the 
Blue  Mountains,  and  the  Elk  Mountains  situated  half  way  as  to  north 
and  south,  and  extending  east  and  west.  It  is  probably  not  more  than 
a  hundred  miles  all  around  the  base  of  those  mountains.  At  the  south 
base  there  are  fine  mesas  of  land  in  an  excellent  climate  and  of  good 
soil.  Some  of  them  are  30  miles  long,  and  from  3  to  7  miles  wide.  The 
little  streams  that  come  out  from  the  base  of  the  mountains  and  that 
sink  in  these  dry  places  would,  if  held  back  and  stored,  irrigate  these 
beautiful  tracts  of  land.  Two  on  the  south  are  called  Johnson  and 
Eecapture  Creeks,  but  they  lie  down  in  these  dry  washes  from  IQO  to 
300  feet  deep.    The  sides  of  these  dry  washes  are  perpendicular.    If 

you  g^t  into  om  of  tbem  you  hskv^  to  go  som^tiwed  20  wlw  to  get 
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out,  and  at  times  the  water  rasihes  through  there,  15  to  29  feet  deep  in 
a  solid  column.  Those  aipe  what  cause  the  washouts  that  you  read  of 
on  the  railroads.  Those  two  creeks  could  be  dammed  up  and  brought 
oat  on  a  level  reservoir.  The  soil  would  admit  of  it,  being  a  clay  for- 
mation. It  would  hold  water  like  a  bottle.  I  am  not  able  to  say,  how- 
ever, which  would  be  the  cheaper — to  hold  the  water  there  and  store  it, 
as  In  a  natural  reservoir,  or  to  build  a  reservoir  on  the  mesas.  It  would 
not  take  a  large  amount  of  money,  however,  to  handle  these  two 
streams. 

The  San  Joan  Biv^  has  been  an  elephant  on  our  hands.  We  have 
operated  it  ten  years,  and  it  has  cost  us  upwards  of  $100^000  to  keep 
np  a  7-mile  ditch  with  about  700  acres  of  laud  under  it.  We  have  had 
three  surveys  made,  three  difterent  times,  at  three  different  locations, 
in  order  to  attack  more  land  higher  up.  The  formation  of  the  San 
Juan  Biver  bank  is  of  quicksand.  It  dissolves  wl^n  the  water  comes 
in  eontact  with  it.  It  is  thick  with  mud.  Streams  in  western  Colorado 
go  into  it,  sudi  as  Los  Animas  and  the  San  Pedro  and  the  La  Plata 
and  others.  As  it  goes  down  Utah  it  is  full  of  mud  and  is  almost 
tkick  enough  to  make  adobe  out  of  it.  With  every  little  shower  the 
mad  comes  down.  There  are  three  streams  that  run  continuously,  and 
afford  a  great  deal  of  water  during  the  fresfiets,  during  the  melting  of 
the  snows  on  the  higher  levels  and  mountain-tops,  which  are  probably 
5,000  feet  higher  than  our  level  where  we  are  running  these  ditches. 
Tlie  canons  are  deep  and  afford  a  good  deal  of  snow  during  the  winter- 
time, but  when  the  warm  season  comes  on  it  goes  down  in  a  rush. 
And  even  in  the  dryest  season — such  a  season  as  this,  for  example — we 
have  water  enough  f(»*  340  acres.  The  South  Montezuma  stream  irri- 
gates quite  some  portion  of  land.  A^acent  to  these  streams  there  is 
exo^lent  land. 

Senator  Rbagan.  What  is  the  elevation  of  these  valleys  ? 

Mr.  Hammoni).  Eight  where  I  am  living,  on  the  San  Juan,  it  is  about 
the  same  elevation  as  Salt  Lake — about  4,050  feet. 

Senator  Reagan.  What  is  the  population  of  San  Juan  County? 

Mr.  Hammond.  If  we  were  to  include  the  Indians,  the  population  would 
tally  np  pretty  well;  but  at  present  there  are  not  more  than  forty-five 
families  in  the  entire  county.  Perhaps  three  hundred  cowboys  are 
there,  who  run  large  herds  of  stock.  It  is  more  a  grazing  country  than 
a  farming  country,  and  that  is  caused  by  the  want  of  water.  We  esti- 
mate that  there  are  600,090  acres  of  good  arable  land  there.  That  is  a 
very  low  estimate.  I  have  traveled  over  it,  and  I  know  there  is  that 
naeh. 

The  Ohaibman.  Would  Government  surveys  and  estimates  of  cost 
for  storage  reservoirs,  etc.,  be  of  any  use  to  you  in  that  region  ? 

Mr.  Hammond.  They  would  be  of  great  use.  They  would  tell  us 
what  we  have  and  what  we  might  have  to  expend  if  we  were  able  to 
expend  it.  I  judge  that  $50,000  would  put  us  in  shape  there  to  irrigate 
flna  tracts  of  land.  We  could  carry  that  water  anywhere  along  under 
a  6,000.foot  level. 

TbeUHAntMAN.  K  such  surveys  and  investigations  were  made  as  to 
determine  with  reasonable  certainty  what  might  be  done  with  these 
different  streams,  how  \«ater  might  be  stored,  and  so  on,  do  you  think 
the  settlers  would  combine  together  and  utilize  that  information  to 
some  extent t 

Mr.  HAMMOND.  We  would  be  most  happy  to  do  it,  but  I  am  afraid 
the  sinewsof  war  would  be  too  weak  to  accomplish  anything.    Imaglu^ 
forty -live  families !   Sell  th^m  QUt^  m(l  tH  WXv^  ttovug  ^0\x\^  \X^^\\>^ 
wwtb  $25,000,  perhaps, 
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The  Chairman.  But  would  others  come  in  to  help  you  ?  If  the  facts 
were  known  would  you  be  likely  to  utilize  the  information  which  the 
Government  Hui)i)lied? 

Mr.  Hammond.  Yes,  I  believe  that  would  be  done  as  far  as  possible. 
I  liave  en<leavored,  in  the  last  five  years,  in  connection  with  my  friends 
up  in  the  north,  to  induce  some  of  our  wealthy  men  to  take  hold  of  the 
thing,  but  without  surveys,  and  without  any  data  upon  which  to  work, 
capitalists  fight  shy  of  it.  I  know  of  no  piirt  of  Utah,  south  or  north, 
where  there  is  a  finer  chance  for  storing  water,  or  a  finer  chance  to  hold 
water  on  good  land.  We  have  a  good  deal  of  i)oor  land  in  Utah,  but 
down  there  we  have  an  excellent  quality  of  land. 

Senator  Eeagan.  What  crops  do  you  raise  there  t 

Mr.  Haimmond.  Down  by  the  river  we  raise  corn,  squashy  melons, 
beans,  and,  about  the  mountains,  the  cereals  are  raise<l.  The  climate 
is  about  like  that  of  Ogden.  There  are  natural  reservoirs  in  these  deep 
canons,  breaking  down  through  the  mountains,  perhaps  50  feet  wide. 
Building  up  a  solid  dam  there  would  store  quantities  of  water  almost 
beyond  cahjulation. 

Senator  Plume.  How  long  have  there  been  settlements  in  that 
county  ? 

Mr.  Hammond.  Ten  years. 

Senator  Plumb.  Is  that  the  section  of  Utah  to  which  it  is  proposed 
to  remove  the  Ute  Indians  of  Southern  Colorado  f 

Mr.  Hammond.  The  very  spot. 

Senator  Plumb.  What  portion  of  this  county  of  San  Juan  is  covered 
by  the  agreement  between  the  commissioners  and  the  Indians  last  year? 

Mr.  Hammond.  All  except  a  narrow  strip  on  the  stream  north  of  tlie 
line,  perhaps  a  strip  25  miles  wide,  iis  near  as  one  can  guess  at  it  by 
traveling  over  it.  I  traveled  with  the  Commission  that  had  f^e matter 
in  charge.  In  investigating  the  land  office  here  in  Salt  Lake,  they 
found  three  patents  in  favor  of  the  Pittsburgh  Cattle  Company  located 
on  the  south  base  of  the  Lascelle  Mountains — the  hunting  ground  of  the 
Southern  Utes.  When  they  heard  that,  they  ran  the  line  from  Blaff 
city  until  it  strikes  the  Colorado  line,  and  then  it  goes  out  north.  That 
cut  ofi*  the  Pittsburgh  company,  to  which  they  strenuously  objected. 
It  turned  the  Utes  on  to  those  lands  to  hunt  in  the  summer. 

Senator  Plu:vib.  You  are  willing  that  the  Utes  should  come  there t 

Mr.  Hammond.  Yes;  if  they  pay  us  for  it. 

Senator  Plumb.  Are  your  lands  there  included  in  that  arrange- 
ment ? 

Mr.  Hammond.  Yes,  but  we  are  '^squatters,"  and  we  have  only  Hob- 
son's  choice.    All  we  want  is  to  be  paid  for  our  improvements. 

Senator  Plumb.  You  say  that  you  have  spent  perhaps  $100,000  for 
irrigating  there? 

Mr.  Hammond.  On  one  canal;  and  now  the  ditch  is  dry.  Away 
went  the  river,  and  left  us  high  and  dry  two  years  ago. 

Senator  Plumb.  You  say  that  the  entire  possessions  of  these  people 
would  not  amount  to  $25,000? 

Mr.  Hammond.  I  did  not  wish  to  be  so  understood.  I  tfiean  that  to 
all  those  who  are  there  it  would  be  a  heavy  tax  to  raise  $25,000  out  of 
their  income — whatever  they  have  there. 

Senator  Plumb.  Do  you  mean  the  total  of  what  their  possessions  were 
a])praised  at  that? 

Mr.  Hammond.  I  do  not.    That  would  be  something  like  $50,000. 
This  Bluff  Canal  figured  so  largely  that  every  farmer  in  that  coonty 
almost  had  au  interest  in  it.    It  waB  a  ^oint  stock  affair. 
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Seuator  Plumb.  Then  they  must  have  spent  much  more  than  they 
have  left  f 

Mr.  Hammond.  Most  assuredly  they  have.  Ifc  was  reported  by  Mr. 
Childs  that  it  was  not  a  valid  claim  against  the  Government  because  it 
had  gone  down — it  had  been  washed  away  into  the  gulch. 

Senator  Jones.  I  infer  from  what  you  say  that  you  are  rather  sick  of 
your  enterprise  f 

Mr.  Hammond.  I  am  not  sick  at  all ;  if  we  can  only  get  water.  It  is 
as  good  a  country  as  any  in  Utah,  if  we  only  had  water. 

The  CHAraMAN.  But  I  understand  you  that  the  river  has  gone  away 
and  left  you  f 

Mr.  Hammond.  Yes,  it  has  left  us  high  and  dry. 

The  Chairman.  Is  that  likely  to  occur  at  any  tjme  ? 

Mr.  Hammond.  That  is  an  exception ;  the  oldest  inhabitant  did  not 
know  of  the  river  being  so  low  before. 

The  Chairman.  If  your  people  can  not  make  a  living,  how  do  you  ex- 
pect the  Indians  to  live  there  f 

Mr.  Hammond.  They  can  put  in  more  time  than  we  can  at  chasing 
jack  rabbits. 


STATEMEHT  OF  W.  B.  SMITH,  OF  DAVIS  COUNTY. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Smith.  I  am  a  farmer  and  a  stock  raiser. 

The  Chairman.  Have  you  considered  at  all  the  subject  of  irrigation 
and  wat-er  supply  in  this  valley  f 

Mr.  Smith.  To  a  certain  extent. 

The  Chairman.  Will  you  please  state  to  the  committee  what  con- 
dasions  you  have  arrived  at  in  this  matter  ? 

Mr.  Smith.  I  am  satisfied  that  there  is  an  opportunity,  if  means  were 
expended,  to  store  a  good  deal  of  water  in  this  country. 

The  Chairman.  Describe  the  area  within  your  knowledge. 

Mr.  Smith.  I  am  interested  in  the  construction  of  a  canal  from  the 
moath  of  the  Weber  River  coming  around  into  Davis  County,  which  has 
cost  $150,000.  This  year  and  last  year  being  exceptionally  dry  seasons, 
the  water  has  failed  in  the  Weber  Eiver,  so  that  the  canals  that  would 
usually  have  been  full  of  water  at  this  time  of  the  year  are  now  dry. 
Within  the  last  month  myself  and  another  person  went  to  the  head  of 
the  Weber  River  for  the  purpose  of  looking  up  reservoirs  and  observ- 
ing the  opportunities  of  storing  water  to  relieve  the  people  below  in 
soch  seasons  as  the  present.  We  found  a  few  small  lakes  at  the  head 
of  the  Weber,  which  we  went  up  to  see.  We  also  noticed  places  below 
the  head  where  we  thought  reservoirs  could  be  made.  Oui  conclusions 
under  the  circumstances  were  that  in  a  season  like  this  all  the  water 
we  could  store  with  safety  up  that  river  would  not  amount  to  anything 
to  us  in  Davis  County.  There  was  so  much  land  taken  in  and  culti- 
vated above  our  canal  that  it  would  take  a  regiment  of  soldiers,  if  we 
took  the  water  stored  there,  to  get  it  down  where  we  could  use  it. 

The  Chairman.  It  would  be  of  no  use  to  you  ? 

Mr.  Smith.  No.    We  would  have  to  keep  it  from  being  turned  oflF. 
There  is  a  large  quantity  of  land  brought  into  cultivation  every  year. 
We  found  the  Sevier  River  dammed  at  three  points,  and  it  was  only 
what  seeped  in  through  the  bank  that  could  be  got  below. 
-  The  Chairman.  Would  anybody  be  benefited  by  storage  \ 

Mr.  Smith.  Onlj  those  up  at  the  head.    Those  "having  ^m^W  ^vvtm^ 
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elsewhere  aud  Laving  families  dependent  on  them  for  a  living;  would 
find  it  of  no  advantage. 

The  Chairman.  If  the  water  were  kept  up  there  woakl  it  be  b^- 
ficial  to  anybody  ? 

Mr.  SMiTn.  Yes,  I  think  it  wonld.  The  water  can  be  stored  to  a  cer- 
tain extent,  but  we  did  not  find  a  place  where  the  water  conld  be  stored 
with  safety  so  as  to  be  of  any  use  to  us  who  were  below. 

The  Chairman.  Is  Weber  River  the  river  which  is  followed  «p  hf 
the  railroad  if 

Mr.  Smith.  Yes ;  it  heads  near  where  the  Provo  Eiver  heads.  We 
thought  that  if  .we  had  a  reservoir  to  store  the  water  in  the  dpring  we 
could  improve  our  lands  very  much. 

The  Chairman.  Then  yon  think  that  the  extent  of  coHntry  that  coald 
be  benefited  would  be  considerable  and  might  avail  itself  of  the  infor- 
mation which  surveys  would  afford? 

Mr.  Smith.  Yes. 

The  Chairman.  You  think  that  reservoirs  woald  help  the  coo&tiy 
generally  if 

Mr.  Smith.  They  would  help  a  great  deal  above,  and  in  the  newd 
and  ordinary  seasons,  such  as  we  have  had  for  say  ten  years  back 
(with  the  exception  of  the  last  two  years),  there  would  be  no  lack  of 
water  for  irrigating  punwses. 

The  Chairman.  A  ditch  coming  from  the  Weber  has  been  supplying 
you  with  water  ? 

Mr.  Smith.  Yes ;  we  have  had  no  failure,  except  the  last  two  yean. 
Then  we  have  failed  almost  entirely. 

The  Chairman.  Would  surveys  be  of  use  to  your  people  in  detorsdn- 
ing  where  to  locate  reservoirs  ? 

Mr.  Smith.  Undoubtedly.  We  found  one  reservoir  site  in  the  biaivrii 
of  the  Weber  Eiver — a  valley  that  is  narrow  at  the  lower  end,  and  with 
perpendicular  rocks  and  sides,  probably  100  feet  high— ^the  wideBt 
place  across  being  120  feet.  You  can  build  a  dam  in  t^re  that  wmiU 
raise  the  water  100  feet  up,  and  with  very  little  expense.  ItwonU 
probably  form  a  lake  three-fourths  of  a  mile  wide  and  two  miles  long. 

The  Chairman.  If  the  Government  should  make  surveys  and  dBsig- 
nate  the  proper  points  for  reservoirs  would  the  people  pr^aUy  «oar^ 
biue  to  utilize  them  f 

Mr.  Smith.  I  think  they  would,  especially  to  utilize  this  one-  ia 
Caiion  Creek,  because,  below  these  narrows  there  are  settlements  it 
Canon  Creek  that  have  suffered  materially  by  reason  of  not  having  a 
sufficient  amount  of  water.  The  only  natural  reservoirs  that  I  know  of 
that  amount  to  much  are  Utah  Lake  and  Bear  Lake. 

Adjourned  to  meet  on  Tuesday,  the  20th  instant,  at  10  o'clook  a.  m. 
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Salt  Latte  City,  Utah,  August  ^0,  1889. 

The  co^imittee  met  pursaaat  to  adjoarDmeiit.* 
Present :  Messrs.  Stewart  (chairman),  Jones,  and  Beagan ;  also  Di- 
rector Powell. 


STATEHENT  OF  F.«H.  ITEWELL,  OF  U.  S.  OEOLOOICAL  SURVET. 

The  Ghaibman.  State  to  the  committee  how  long  you  have  been  en- 
gaged in  the  examination  of  Utah ;  what  yoar  conclusions  are  as  to  ir- 
rigation within  its  limits,  and  what  facilities  it  has  for  storing  water  by 
means  of  reservoirs,  etc    Make  yoar  statement  in  your  own  way. 

Mr.  Kewell.  I  came  here  in  March,  and  began  first  a  sarvey  of 
Utah  Lake.  I  made  a  careful  sarvey  of  the  shore  lines  and  the  amount 
of  land  that  would  be  overflowed  by  raising  the  lake  according  to  the 
wishes  of  the  people.  These  were  submitted  to  the  Department,  and 
then  I  proceeded  to  examine  various  reservoir  sites  in  different  parts  of 
the  Territory.  So  far  my  work  has  been  wholly  confined  within  the  rim 
of  the  basin,  and  all  my  statements  will  refer  to  the  country  inside,  al- 
though I  doubt  not  many  of  them  will  apply  to  the  country  draining 
into  the  Colorado. 

I  would  review  a  little  the  statements  of  other  witnesses.  The  peo- 
ple came  here  inexperienced,  without  capital  to  use  in  the  construction 
of  their  ditches,  and  their  only  hope  was  to  join  together  and  contribute 
their  labor  toward  the  construction  of  their  ditches.  Consequently 
they  began  in  what  appeared  to  be  the  easy  places.  Each  man  in  the 
community  took  so  many  shares  of  stock  and  agreed  to  pay  a  certain 
proportion  in  labor,  and  in  that  way  began  the  work  of  constructing 
ditches.  Therefore  these  ditches  were  not  laid  out  with  engineering 
skill,  an^  in  many  instances  ditches  were  dug  and  abandoned,  and  set- 
tlements were  moved  because  the  natural  conditions  of  the  country 
were  not  suitable  for  purposes  of  irrigation,  so  that  tbe  first  cost  of 
these  works  is  largely  in  excess  of  what  they  could  be  restored  for, 
and  as  the  ditches  were  constructed  in  the  easiest  places  they  were 
not  constructed  with  a  view  of  covering  the  most  land.  But  year  by 
year,  as  the  settlements  increased,  new  projects  were  inaugurated,  and 
in  many  instances  three,  four,  or  five  ditches  were  performing  the  func- 
tions that  one  would  do.  Companies  were  formed  to  construct  ditches. 
Each  company  was  composed  of  members  who  co-operated  together  in 
the  construction  of  a  ditch,  and  their  co-operation  was  often  of  the 
loosest  kind,  and  often  there  was  friction,  by  which  a  great  amount  of 
water  was  wasted. 

The  Ohaibman.  State  how  that  may  result. 

Mr.  Newell.  Each  company  is  anxious  to  get  the  largest  amount  of 
water  that  would  flow  into  its  ditch,  and  there  is  no  official,  no  person, 
whose  duty  it  is  to  apportion  the  water  to  the  ditches*  Consequently 
it  is  a  case  of  the  man  highest  up  the  stream  usually  getting  the  mo^t 
water,  and  it  is  exceedingly  difficult  for  the  compauV^  \o^^x  ^ci'vw^i^ 
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force  the  apper  ones  to  let  water  flow  by  their  head  works  except  by 
mutaal  agreemcDt. 

As  Judge  Smith  stated,  there  is  no  safeguard  by  which  the  shares 
of  the  water  are  held  to  the  land  or  to  the  landowners.  Each  person 
may  transfer  his  stock,  with  a  limited  exception,  to  any  person  he 
chooses,  excepting  in  cases  where  there  is  a  provision  that  the  water 
shall  not  be  taken  oat  of  the  ditch  represented  by  the  stock  and  sold 
to  another  ditch.  Bat  such  sales,  so  far  as  I  am  aware,  are  very  rare. 
Instances  I  have  seen,  bat  few.  The  share  primarily  was  intended  in 
most  cases  to  water  one  acre;  but  in  this  season,  and  other  dry  seasons, 
it  only  watered  half  or  a  quarter  of  an  acre.  This  fall  in  one  instance 
seven  shares  only  watered  one  acre. 

With  a  view  to  collecting  information  for  this  committee  and  for  the 
use  of  the  survey  the  authorities  here  in  Salt  Lake  kindly  communi- 
cated with  parties  throughout  the  Territory,  asking  many  questions  on 
this  subject.  All  the  answers  to  those  questions  have  not  yet  been  re- 
ceived. But  from  those  received,  and  other  estimates,  it  is  calculated 
that  the  area  under  ditch  in  this  Territory  is  600,000  acres.  Of  that, 
this  summer,  about  one-half— 300,000  acres — ^is  actually  watered;  but 
on  those  300,000  acres  the  largest  crops  have  not  been  raised. 

The  Chaibman.  Are  those  600,000  acres  in  the  basin  you  are  con- 
sidering! 

Mr.  Newell.  No.  In  the  entire  Territory.  Dry  farming  in  most 
cases  I  do  not  consider  can  be  so  termed.  In  looking  into  the  matter 
you  will  find  that  while  the  water  is  not  put  on  the  land  by  ditches,  it 
gets  there  by  seepage,  and  it  is  as  truly  irrigation — underground  irri- 
gation— as  though  the  watet  flowed  in  definite  channels. 

The  question  as  to  the  duty  of  water  has  consumed  a  good  deal  of 
time,  and  has  not  been  satisfactorily  answered,  from  the  many  sides  that 
it  presents.  But  the  conclusion  to  which  I  have  come  is  that  1  cubic 
foot  of  water  per  second,  fiowing  in  the  ditches,  has  irrigated  in  this  dry 
season  about  75  acres  of  land.  In  more  favorable  seasons  the  duty  is 
far  less.  Another  way  of  stating  the  duty  is  by  the  acre-foot.  One 
inch  to  the  acre  is  in  certain  parts  of  the  Territory  considered  to  be  the 
ordinary  duty  of  water,  meaning  by  1  inch  a  square  inch  area  on  the 
sill  of  the  measuring  flume,  and  not  under  pressure.  Of  course  this  is 
a  very  indefinite  quantity,  but  the  measurements  in  the  cases  examined 
make  this  inch  equal  ten  to  fifteen  thousandths  of  a  cubic  foot ;  the 
water  in  the  course  of  the  season  would  thus  cover  1  acre  from  1.8  to 
2.6  feet  deep. 

It  is  customary  for  the  water  masters  of  the  Territory  to  divide  the 
water  for  irrigating  streams,  and  those  streams  are  measured  by  the 
eye.  An  irrigating  stream  by  actual  measurement  carries  from  3  to  6 
cubic  feet  per  second,  and  in  seasons  of  comparative  plenty  one  irri- 
gating stream  will  water  an  acre  in  two  hours.  Now  they  go  an  hour 
and  a  half,  and  even  less.  But  by  that  calculation  one  irrigation  wopld 
cover  an  acre  6  inches  deep. 

The  water  is  generally  applied  by  turning  it  on  at  the  upper  end  of 
the  field,  and  it  is  then  allowed  to  find  it)S  way  into  the  small  grain  by 
furrows  or  flooding.  As  a  consequence,  the  upper  part  of  the  field  re- 
ceives all  the  water.  They  stop  the  flow  when  they  see  the  water  at 
the  lower  end. 

The  duty  of  water  has  not  been  large  for  the  reason  that  the  men 
who  built  the  canals,  who  own  them,  and  who  originally  invested  in 
them  are  also  the  owners  of  the  land,  and  their  only  profit  arises 
from  the  products  of  the  land ;  and  in  looking  at  the  crops  they  raise 
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they  forget  the  source  of  supply.  In  other  words,  thoynei^loct  their 
ditches.  The  only  annual  cost  of  water  is  15  to  30  cents  per  acre,  and 
in  rare  cases  $3  an  acre. 

Senator  Jones.  That  is  after  the  farmer  owns  the  water. 

Mr.  Newell.  That  is  merely  to  get  the  water  to  his  field  each  year. 
In  other  words,  the  actual  tax  is  for  the  water  right.  Thac  is  to  say, 
the  care  of  the  ditches  only  amounts  to  that  per  acre.  So  that,  you  see, 
in  most  of  the  ditches  very  little  work  is  put  on  them,  especially  as  this 
15  to  30  cents  per  acre  is  often  paid  in  labor,  averaging  aboat  $1.50 
per  day  of  ten  hours. 

Irrigation  by  artesian  wells  has  been  discussed  considerably,  and 
many  wells  have  been  put  down,  aggregating  hundreds,  in  this  Terri- 
tory, but  the  total  acreage  irrigateci  is  very  small.  I  have  not  been 
able  to  find  a  statement  of  over  a  few  hundred  acres.  The  entire  supply 
has  been  devoted  to  household  uses,  watering  stock,  and  for  orchards. 
The  actual  condition  in  this  Territory  is,  that  all  the  water  flowing  in 
the  streams  has  been  taken,  and  more  land  has  been  brought  under 
cultivation  than  there  is  water  for  its  supply. 

There  are  only  two  hopes  for  holding  this  Territory  as  it  is,  with  the 
natural  development :  First,  increased  rain-fall ;  second,  economy  of 
water  and  increase  of  the  supply  by  storage.  Economy  comes  first, 
because  stored  water  is  always  more  valuable  than  that  which  flows  in 
the  natural  streams,  and  greater  care  must  be  taken  of  the  ditches. 
The  stream  beds  are  rarely,  if  ever,  straightened  or  improved.  In  this 
time  of  low  water  the  little  water  that  does  flow  into  the  stream  has  to 
wet  the  entire  bed  of  the  stream,  and  a  large  portion  of  water  is  lost 
by  evaporation  and  soaking  into  the  ground,  where  in  many  cases  it 
could  be  increased,  even  doubled,  by  intercepting  the  underground 
flow  or  confining  that  which  appears  on  the  surface  within  definite 
bounds. 

There  are  two  classes  of  irrigation  proper  in  this  Territory.  First 
are  towns  like  those  of  the  San  Pete  Valley  and  Nephi,  near  Juab,  in 
the  Salt  Creek  Valley.  The  people  take  their  water  directly  from  the 
moantain  streams,  which  flow  through  the  towns  diagonally,  and 
ditches  are  often  taken  off  at  convenient  points.  The  stream  itself 
t>ecomes  the  canal.  They  own  it.  An  increase  in  population  depends 
on  the  supply.  They  have  no  one  to  contend  with.  The  people  can,  if 
they  please,  go  to  the  headwaters,  improve  the  channel,  and  store  the 
water. 

The  other  classes  are  those  down  along  the  Sevier  Eiver.  They  take 
the  water  from  the  river  flowing  several  liundred  miles  through  several 
counties,  the  water  of  which  is  subject  to  appropriation  by  the  people 
all  along  that  line.  There  they  can  not  control  the  water.  Bear  Kiver 
is  similar,  but  I  mention  Sevier  as  the  best  type,  as  it  is  wholly  in  this 
Territory.  The  only  hope  of  those  lower  down  is  in  a  reservoir  system 
high  in  the  mountains,  and  they  can  not  make  those  reservoirs  without 
some  help  from  the  Territory  or  from  the  General  Government.  They 
bave  called  on  the  Survey  for  reservations  of  those  upper  reservoir  sites, 
and  I  have  been  with  some  of  the  residents,  some  of  those  who  are 
largely  interested  in  canals,  gentlemen  who  are  high  in  the  church,  and 
have  made  an  examination  of  the  possible  reservoir  sites  and  every 
site  that  I  have  seen  in  Utah.  Every  large  site,  of  more  than  100  acres, 
has  been  squatted  or  filed  upon  in  some  shape  so  that  the  Government 
18  only  a  part  owner  in  these  sites.  These  men  feel  that  they  must  have 
tiie  balance  reserved  to  save  them  the  expense  and  diflicalty  <si  vv^^vj^vt- 
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ing  title.    They,  therefore,  fully  appreciate  our  work  and  are  enthusi- 
aBtic  as  to  its  possibilities. 

The  Chairman.  Are  those  occupants  where  you  have  noticed  them 
squatters  in  the  general  acceptation  of  the  term,  or  have  they  legal 
rights! 

Mr.  Kewell.  Wherever  the  land  is  surveyed  they  have  made  at  least 
declaratory  statements. 

Senator  Keagan.  Do  you  mean  in  the  mountains  f 

Mr.  Newell.  In  the  mountains,  even  the  highest. 

Senator  Beagan.  Up  where  those  reservoirs  are,  is  there  any  land 
suitable  for  cultivation  f 

Mr.  Newell.  If  the  land  is  too  high  up  to  raise  winter  grain^  they 
will  turn  the  streams  into  the  ground — these  little  basins  are  exceed- 
ingly fertile — ^and  graze  their  cattle.  They  are  mostly  ranchers,  and 
whatever  grain  they  raise  is  a  secondary  consideration. 

These  people  down  on  the  Lower  Sevier  have  been  year  by  year  los- 
ing their  water,  and  when  these  gentlemen  went  up  into  the  high  pla- 
teaus they  then  saw  the  cause  of  it.  Settlers  have  been  year  by  year 
pushing  in  there  where  there  was  plenty  of  water  and  good  gracing, 
and  have  been  taking  up  the  small  streams.  These  gentlemen  remon- 
strated, saying,  "You  have  taken  the  water  out  of  the  Sevier  River;" 
they  answered,  "  These  are  our  creeks,  no  one  has  filed  on  them."  The 
question  now  comes  up :  How  are  the  rights  down  in  Sevier  County 
and  still  farther  down  at  Deseret,  to  be  protected  ? 

As  the  gentleman  from  Davis  County  mentioned  last  night,  there  is 
no  hope  of  receiving  any  aid  from  Davis  County.  They  appreciate  the 
hopelessness  of  getting  water  50  miles  down  that  river  without  some 
aid.  [Indicating  on  a  mapj.  For  instance,  here  are  the  towns  that  have 
taken  up  water  and  are  depending  upon  the  Sevier  Eiver.  The  green 
color  represents  irrigated  land.  The  river  then  flows  through  the  can- 
ons, and  the  water  comes  through  this  portion  of  the  country.  On 
these  ravines  and  depressions  in  the  mountains  settlers  have  come  in 
and  taken  up  the  water,  diminishing  it  in  this  portion.  Their  only  hope 
is  from  the  river  which  flows  through  this  portion  and  comes  through 
the  gap  at  Deseret. 

The  problem  we  have  to  solve  is  this :  How  to  get  water.  Residents 
have  asked  the  survey  to  establish  gauging  stations  at  various  points  on 
the  river  to  ascertain  the  amount  of  water  flowing  down  at  different  times, 
so  that  the  people  may  have  some  data  as  to  the  amount  of  water  that 
should  be  due  to  their  reservoirs.  They  ask  more  than  that,  however. 
They  ask  that  some  legislation  be  passed  by  which  they  can  force  the 
people  at  the  head-waters  to  allow  the  water  belonging  to  the  older 
vested  rights  to  come  through.  The  people  above  have  seven  counties, 
and  those  below  have  to  contend  with  them.  There  is  no  general 
system  of  which  they  are  aware,  except,  perhaps,  an  appeal  to  .the  arbi- 
tration of  the  church,  by  which  the  water  can  be  forced  to  pass  these 
places.  In  the  valley  of  the  Sevier,  in  Sevier  County,  the  river  is  t^ken 
out  four  times,  so  that  the  bed  is  dry. 

Senator  Jones.  Taken  out  at  four  different  places,  you  mean  t 

Mr.  Newell.  Yes ;  but  when  it  comes  out  on  to  the  Sevier  Desert, 
about  Deseret,  there  is  apparently  as  much  water  as  when  it  enters 
Sevier  County. 

Senator  Beagan.  Notwithstanding  that  the  water  has  been  tak^ 
out  I 

Mr.  Newell.  Yes;  notwithstanding  that  the  water  has  been  taken 
out    So  that  the  hope  of  these  people  on  the  desert  is  to  store  water  at 
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the  lower  end  of  Sevier  County  and  also  again  before  the  river  leaves 
the  canons  to  enter  this  Sevier  Lake  Desert. 

Senator  J0NE&  Have  yon  examined  the  lakes  along  there  and  have 
'yea  formed  any  oonclasions  as  to  wheth^  these  ideas  are  feasible? 

Mr.  Newell.  Yes ;  they  have  been  examined  and  reserved  by  the 
sarvey.  I  may  state  that  the  larger  reservoirs  on  this  system  have  been 
examined  and  reserved,  and  the  people  are  preparing  to  construct  at 
least  two  reservoirs,  and  probably  will  oonstruct  others.  But  now  the 
matter  before  them  is  this  question  of  measurement  of  water.  Some 
person  must  establish  gauging  stations  so  that  they  may  have  some 
data  and  know  where  their  reservoir  water  goes  to. 

Senator  Jones.  So  as  to  know  how  thia  water  is  distributed  ? 

Mr.  Newell.  Yes ;  this  Taritory,  as  £ar  as  I  understand  it,  differs 
from  the  others  in  the  method  of  distributing  wat^  in  times  of  scarcity. 
In  many  places  the  system  of  pricmty  of  right  has  been  interlocked  with 
that  of  equal  division,  in  this  way :  when  water  is  scarce,  by  agreement 
they  will  determine  up  to  what  time  acquired  water-rights  shall  be 
termed  <^  prior."  We  will  say  that,  in  a  settlement,  all  water  used 
before  1867  has  a  <*  prior"  right.  In  that  settlement  all  water  used 
between  1867,  we  will  assume,  and  1875  has  a  ^ secondary"  right.  All 
water  acquired  since  1876  has  a  "  third  "  right.    Then  they  set  off 

Senator  Plumb.  Who  are  "they  f" 

Mr.  Newell.  The  water-land  owners,  who  are  also  owners  in  the 
canal. 

Senator  Plumb.  In  what  canalf 

Mr.  Newell.  In  any  canal. 

Senator  Plu Mb.  You  are  speaking  now  of  the  law  of  Utah  f 

Mr.  Newell.  No,  not  of  the  law ;  it  is  a  matter  of  general  custom. 

Senator  Plumb.  There  is  no  law  about  it,  then  ? 

Mr.  Newell.  No  law  at  all ;  simply  custom. 

Senator  Plumb.  There  are  no  water  commissioners  appointed  under 
the  law  of  the  Territory  f 

Mr.  Newell.  There  have  been  such  officers.  The  county  commis- 
sioners were  water  commissioners,  but  they  do  not  act  so  now. 

Senator  Plumb.  The  law  is  inoperative  down  there? 

Mr.  Newell.  Yes.  By  agreement  the  men  who  have  used  water 
previous  to  1667  make  a  list  of  the  number  of  acres  cultivated  prior  to 
that  time.  Those  between  1867  and  1875  make  a  list  of  the  number 
of  acres  that  thoy  have  cultivated  at  that  time.  Each  list  may  in- 
clude some  men  who  have  come  on  the  prior  right ;  and  so  with  the 
second  and  third  rights.  So  that  one  man  may  own  20  acres  of  prior 
right,  and  40  acres  of  secondary  right,  and  10  acres  of  third  right.  In 
time  of  scarcity,  then,  all  the  third  are  cut  oft'  (if  that  be  necessary), 
ifl  order  to  supply  the  first  and  second  rights.  Then  the  second  rights 
are  cat  off,  if  that  be  necessary,  in  order  to  afford  a  sufficient  supply  for 
the  first  rights. 

After  supplying  the  first  rights,  if  water  is  still  too  scare  for  all,  it  is 
apportioned  among  them.  I  mention  that  to  give  an  illustration  of  the 
operation  of  these  rights  where  priority  of  right  is  accorded  not  to 
individuals  but  to  groups  of  individuals.  The  opinion  t)f  this  Terri- 
tory is  rather  against  the  strict  enforcement  of  the  prior  right,  but 
mther  in  ^vor  c^  a  fair  division,  as  far  as  it  may  be  applicable.  That 
is  all  I  have  to  say  on  the  general  subject. 

Senator  Jones.  Then  I  understand  that  under  this  proposition,  if 
there  is  water  enough  simply  to  give  a  full  supply  to  the  prior  ii^\\\s^ 
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they  are  to  hnve  a  fall  supply  to  the  absolute  exclusion  of  the  second 
and  third  rights'? 

Mr.  Newell.  Yes  5  but  that  fall  supply,  by  the  way,  is  determined 
by  the  water-master,  who,  being  elected  by  all  the  parties  in  interest,  is 
more  apt  to  apportion  each  man  less  than  he  thinks  his  full  supply 
rather  than  give  him  an  excess. 

Senator  Plumb.  This  water-master  is  not  elected  under  the  law  at 
all,  but  chosen  by  agreement  among  the  people  ? 

Mr.  Newell.  That  is  it. 

Senator  Jones.  Is  there  any  effort  made  to  control  this  distribation 
by  the  laws  of  the  Territory  now  f 

Mr.  Newell.  Not  that  I  am  aware  of. 

Senator  Plumb.  Then  if  this  agreement  were  changed  among  the 
people  the  rights  would  change ;  in  other  words,  there  is  no  law  that 
governs  the  matter,  consequently  they  settle  the  matter  among  them- 
selves. 

Mr.  Newell.  Yes. 

Senator  Jones.  It  is  a  mere  custom  ? 

Mr.  Newell.  Yes ;  I  will  show  you  some  of  their  tickets  or  shares, 
showing  the  time  of  limitation  as  to  water  rights. 

The  tickets  are  as  follows : 


No.— 
Irrigation 

Mr. 


Time  Ticket. 

.    Block 

,  Ditch  No. — ,  every 

from  —  o'clock  —  m., 

and  until  —  o'clock  —  m., 

amounc  of  stream  of 

"water  in  said  ditch. 
W.  H.  Brown, 

Water-master, 
•,  Deputy, 


Provo  City,  Utah,  May 

— ,  1889. 


No. 


M- 


water  on  Block 


Irrigation  Time  Ticket. 

:    You  are  entitled  to  the  use  of  the 


Ditch  No. 


o^clock  —  m.,  and  until 


-,  every 


from 


o'clock 


m.,  amount 


of  stream of  the  water  in  said  ditch  ;  when  you 

are  required  to  discontinue  to  use  and  turn  it  off. 

W.  IT.  Brown,  Water-master, ' 

,  Deputy. 

Provo  City,  Utah,  May ,  1889. 


No.—. 

TiMPANOGos  Irrigation 
•    Time  Ticket. 

Mr. .    On 


every  alternate  week,  from 
—  o'clock  —  m.,  and  until 


—    o'clock    —    m.,    i — 

amount  of  stream,  all  of  the 
water  in  said  ditch. 


No.- 


Water-master, 
No.  — 


Am't  of  labor, 
Am't  of  cash,  $ 

Total,  $ 


Issued  to  and  received  by 

— '-,  18a— 


Date, 


Timpanogos  Irrigation  Time  Ticket. 

Mr. :  You  are  entitled  to  the  use  of  water 

from  the  Timpanogos  Ditch  on every  id.temate 

week,      from    o'clock    —    m.,    and    until  

o'clock  —  m., ;  amount  of  stream,  all  of  the  wa- 
ter in  said  ditch ;  when  you  are  required  to  discontinue 
to  use  and  turn  \t  off. 

,  Water-master, 

Per ,  Deputy, 

Provo  City,  Utah, ,  18—. 


Received  of 
Cash   


No. 
days'  labor,  $— 


Total 


In  full  for  his  water-tax,  for  the  yeai:  endine  March 

1,  188—.  . 

,  Water-master, 

Piiovo  City,  Utah, ,  188—. 


Senator  Jones,  You  did  not  state  what  your  conclusions  were  about 
Utah  Lake  and  the  basin  of  the  Upper  Sevier  Lake.  Have  yon  arrived 
at  any  couchisions  as  to  what  could  be  economically  done  with  thoee, 
or  with  Utah  Lake,  as  to  the  elevation  of  the  lake,  or  how  it  should  be 
^mndled  1    Is  that  matter  yet  in  abeyance  % 
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Mr.  Newell.  I  made  an  examination  of  it.  At  first  it  was  thought 
necessary  to  raise  the  lake  in  order  to  get  more  water,  but  on  more  care- 
ful study  I  think  the  lake  can  perform  its  full  functions  best  by  draw- 
ing down  below  the  natural  shore  lines,  rather  than  by  raising  it  above 
them.  In  other  words,  if  raised  above,  the  lake  will  be  too  large  for  the 
evaporation  area.  The  evaporation  is  even  now  too  great  in  proportion 
to  the  amount  of  water  that  can  be  taken  out.  My  estimates  show  that 
the  evaporation  this  spring  has  been  twice  as  much  as  the  water  coming 
from  the  Jordan.  If  the  lake  is  raised  that  proportion  must  increase ; 
while  if  it  is  lowered,  and  the  outlets  consequently  are  lowered,  the  pro- 
portion lost  by  evaporation  will  be  less  compared  with  that  which  can 
be  utilized.  A  larger  stream  is  flowing  into  the  lake  than  flows  out  of 
it,  and  most  of  that  water  is  lost. 

Senator  Eeagan.  To  what  extent  would  it  affect  irrigation  on  the 
land  below  there! 

Mr.  Newell.  The  lowering  that  I  had  in  my  mind  was  a  maximum 
of  3  feet.  If  they  lowered  their  canals  3  feet  I  do  not  think  it  would  re- 
duce the  area  of  land  very  much.  Lowering  the  canals  3  feet  would  not 
throw  them  very  much  out  of  their  present  line. 

Senator  Jones.  It  would  not  require  a  very  great  change  in  the 
present  canal  system  to  do  that,  would  it?  I  have  an  idea  that  in  the 
early  location  of  those  ditches  they  were  probably  not  very  judiciously 
located,  and  that  if  this  water  line  were  lowered  much  some  of  the 
earlier  ditches  might  become  utilized,  they  having  been  improperly 
placed  at  first.  Do  you  think  the  water  supply  could  be  preserved  by 
lowering  the  lake  level  3  feet  ? 

Mr.  Newell.  It  could  only  be  preserved  by  lowering  the  head  works 
and  improving  the  grade. 

Senator  Eeagan. — Would  not  that  seriously  affect  the  flow  of  the 
water  below  I 

Mr.  Newell.  It  could  not,  because  the  water  is  all  apportioned  to 
different  canals. 

Senator  Eeagan.  What  I  mean  is,  would  the  grade  that  would  have 
to  be  adopted  retard  the  flow  of  the  water? 

Mr.  Newell.  It  would  on  these  upper  canals  unless  the  bottoms 
were  greatly  improved.  Other  canals  are  taken  out  lower  down  the 
river,  and  of  course  no  change  in  the  lake  could  aftect  those. 

Major  Powell.  What  the  Senator  wants  to  know  is  this;  if  you 
change  the  grades  of  the  canals,  if  3  ou  drop  the  head  works  3  feet, 
will  not  that  affect  the  flow  of  the  canals,  so  that  they  will  not  deliver 
the  water  ? 

Mr.  Newell.  It  will  unless  that  lowering  of  the  grade  is  carried  a 
long  distance.  I  have  never  seen  profiles  of  the  canals,  so  that  I  can 
not  speak  from  definite  knowledge.  But  if  the  head  was  lowered  3 
feet  and  that  distributed  through  several  miles  it  might  be  possible  by 
improving  the  bed  of  the  canals — say  by  cementing  it  and  making  the 
friction  far  less  than  at  present— to  deliver  the  water.  That  would  re- 
quire careful  engineering  work.  But  as  it  is  now,  with  the  moss  and 
frrass  growing  in  them,  such  lowering  would  absolutely  destroy  them. 
Do  I  answer  your  question,  Senator  ? 

Senator  Eeagan.  Yes. 

Senator  Plumb.  You  stated  a  while  ago  that  there  was  a  probability 
of  the  increase  of  rain-fall  in  the  valley.  On  what  do  you  base  that 
opinion? 

Mr.  Newell.  From  the  fact  that  this  year's  rain-fall  is  exoe^tvo\v»»W^ 
Mns^« 
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Senator  Plxjhb.  That  is  to  say,  that  in  a  year  in  which  there  is  ntiore 
precipitatiou  there  will  be  more  than  in  a  year  when  there  is  less  f 

Mr.  Newell.  Certainly. 

Senator  Jones.  Yon  mean  that  in  an  ordinary  year  the  precipitation 
is  likely  to  be  more  than  it  is  this  year  1 

Mr,  Newell.  Yes. 

Senator  Plumb.  Yon  don't  mean  to  say  that  there  will  be  auy  in- 
crease of  the  rain-fall  on  the  average  in  future  over  the  pastt 

Mr.  Newell.  No.  I  prefaced  my  remarks  by  saying  that  my  ob- 
servation is  based  on  this  year  of  exceptional  drought,  and  my  figures 
are  less  than  in  an  average  year. 

Senator  Plumb.  In  other  words,  this  being  a  year  of  extreme 
drought,  some  other  year  would  be  better  t 

Mr.  Newell.  Yes,  sir. 

Senator  Plumb.  You  do  not  mean  to  say  that  there  will  be  any  pre- 
cipitation of  moisture  in  the  average  of  years  hereafter  greater  than 
the  average  precipitation  heretofore  f 

Mr.  Newell.  No,  I  have  made  no  statepient  in  regard  to  thati 

Senator  Plumb.  You  spoke  of  the  taking  up  of  lands  along  the  mar- 
gins of  the  reservoir  sites.    Has  that  been  stimulated  recently  t 

Mr.  Newell.  Not  along  the  margins,  but  in  the  bottoms  of  tliese 
prospective  reservoir  sites.  That  has  been  going  on  for  a  number  of 
years.  I  have  noticed  a  number  of  claims  within  the  past  few  years, 
but  I  do  not  think  they  are  much  beyond  the  average.  This  excep- 
tionally dry  year,  however,  has  induced  people  to  move  up  from  the 
lower  valleys  to  places  where  they  could  get  more  water. 

Senator  Plumb-  Have  the  surveys  induced  people  to  take,  up  the 
claims? 

Mr.  Newell.  I  have  not  seen  many  instances  yet. 

Senator  Plumb.  But  the  sites  that  have  been  taken  up  will  have  to 
be  overflowed  in  order  to  make  the  reservoirs  you  speak  oft 

Mr.  Newell.  Yes. 

Senator  Plumb.  In  other  words,  the  settlers  will  have  to  be  dis- 
placed in  order  to  make  these  reservoirs  f 

Mr.  Newell.  Yes. 

Senator  Plumb.  You  say  the  law  of  the  Territory  does  not  apply  to 
the  matters  you  have  been  speaking  off 

Mr.  Newell.  I  was  speaking  merely  of  the  customs. 

Senator  Plumb.  The  people  do  not  carry  on  the  operati<ms  of  dis- 
tributing the  water  under  the  law  of  tiie  Territory,  but  by  an  arrange- 
ment of  their  own,  which  is  outside  f 

Mr.  Newell.  Their  arrangement  will  be  in  conformity  with  the  law, 
I  presume.    I  do  not  know.    I  only  know  what  their  customs  are. 

STATEHENT  07  JOHN  D.  PETEBS,  07  BEIOHAM  CIIT. 

The  Chaibman.  How  long  have  you  resided  in  Brighamt 

Mr.  Petebs.  I  have  resided  there  for  thirty-five  years. 

The  Ohatbman.  Will  you  make  such  statement  as  you  think  will  be 
useful  to  the  committee  in  regard  to  irrigation,  the  use  of  water  in  this 
Territory,  and  the  sources  of  its  supply  f 

Mr.  Peters.  I  wish  to  make  first  an  explanation.  I  received  a  tele- 
gram last  evening  when  away  from  home  to  appear  here  at  10  o^clook, 
and  bring  some  ftuits  and  grains  raised  in  Brigham  Oity.  I  hurriedly 
g'ot^  tew  samples  and  came  dowu.    As  to  what  other  iuformi^tiw  tbib 
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committee  desires  of  course  I  was  not  aware,  but  I  came  prepared  to 
give  any  information  that  I  can  in  reply  to  any  inquiry  that  may  be 
made  of  me.  I  have  brought  a  few  samples  of  our  produce,  which  the 
committee  can  examine. 

The  Chairman.  If  you  have  lived  here  for  thirty-five  years  you  are 
thoroughly  familiar  with  the  development  of  irrigation.  8tate>  briefly 
how  the  people  did  in  the  beginning,  how  they  do  now,  and  what  the 
sources  of  the  water  supply  are.  Give  us  the  early  history  of  the  irri- 
gation work  here. 

Mr.  Peters.  The  county  was  settled  in  1850.  There  were  a  few 
streams  that  were  flowing  into  the  valley  from  the  eastern  mountains, 
which,  of  course,  provided  meager  supply  for  the  land  in  that  vicinity, 
and  as  the  settlers  located  upon  these  streams  they  began  the  clearing- 
out  work  to  cause,  of  course,  a  greater  flow  of  water.  The  work  they 
performed  in  the  hill-beds  and  springs  by  clearing  out  did  increase  the 
flow  of  the  water.  In  1855  Brigham  Cfty  was  located  and  surveyed, 
and  the  largest  stream  in  the  county,  which  is  known  as  the  Box  Elder 
Creek,  was  diverted  from  its  natural  channel,  which  is  upon  the  site  of 
the  town,*  which  is  a  dry,  gravelly  bench  land.  At  that  time  there 
were  probably  fifty  or  sixty  families,  and  it  appeared  as  though  there 
was  hardly  sufficient  water  for  that  number. 

As  the  city  became  settled  it  appeared  as  though  the  water  supply 
increased,  and  to-day  there  is  a  population  in  the  same  town  of  about 
2,600  persons.  While  they  do  not  have  a  plenteous  supply  of  water 
they  have  a  pretty  fair  supply,  and  do  not  suffer  to  any  great  extent. 
The  size  of  that  town,  however,  could  be  greatly  increased.  The  num- 
ber of  inhabitants  would  be  larger  if  the  water  supply  were  greater,  be- 
cause there  is  a  considerable  quantity  of  arid  land  adjoining  the  town. 
It  is  all  good  land,  if  it  could  only  be  brought  under  cultivation. 

Senator  Jones.  Does  that  increase  in  the  water  supply  result  from  a 
more  economical  use  of  the  water,  and  making  it  go  further,  or  has  the 
volume  of  the  stream  increased  ? 

Mr.  Peters.  The  volume  of  the  stream  seems  to  have  increased.  I 
am  satisfied  it  has  increased  considerably,  from  what  I  can  remember 
of  the  stream.  I  think  the  only  reason  for  the  increase — ^indeed  I  am 
satisfied  that  the  only  reason — is  because  of  the  work  done  in  the 
springs  and  marshy  places,  clearing  them  out  somewhat.  I  would  state 
that  the  supply  for  Brigham  City  originates  in  large  springs  in  a  small 
cove  or  valley  in  the  mountains.  These  springs  as  they  rise  seem  to 
form  a  marshy  bottom,  and  this  marsh  has  been  drained.  That  fact,  I 
think,  has  increased  the  water  supply -more  than  any  one  thing. 

There  is  a  town  commonly  known  as  Willard,  which  is  the  next  largest 
town  in  our  county.  That  was  settled  about  the  same  time,  and  re- 
ceived its  water  supply  from  a  canon.  The  source  of  supply  seems  to 
be  entirely  from  snow,  and  the  stream  varies  in  proportion  to  the  amount 
of  snow  in  the  mountain  each  year.  That  is  not  so  much  the  case  with 
Box  Elder  Creek  as  with  the  Willard.  For  instance,  this  year  the  Wil- 
lard is  almost  dry.  When  there  is  a  large  supply  in  the  mountains 
there  is  a  large  flow,  and  they  seem  to  have  plenty  of  water.  The  same 
is  true  as  to  several  other  streams. 

Senator  Jones.  Is  there  much  water  running  to  waste,  outside  of  the 
seasons  of  irrigation,  from  those  springs  ? 

Mr.  Peters.  Yes ;  there  is  considerable  water  running  to  waste 
dnring  the  spring  of  the  year. 

Senator  Jones.  Is  there  any  larger  volume  tbea  tUw  iu  tfeft  ^^^e^^x 
of  irrig^tioa  7 
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Mr.  Peters.  Yes ;  there  is  a  larger  volume  then. 

Senator  Reagan.  Would  there  be  found  any  practicable  meaDS  of 
storing  that  water  so  as  to  prevent  waste  *? 

Mr.  Peters.  I  think  there  would.  Tlie  county  is  one  of  the  largest 
in  the  Territory,  and  there  is  some  arid  land  in  it,  I  suppose  [referring 
to  the  map].  Box  Elder  Creek  is  the  largest  creek  in  the  county,  ex- 
cepting the  Bear  River.  Box  Elder  Creek  rises  in  a  small  valley  about 
4  miles  east  of  Brighara.  There  is  a  small  settlement  in  this  valley 
known  as  Mantua.  From  this  valley  Brigham  Cfty  gets  its  sonrceof 
supply.  These  are  dry  runs  in  the  summer,  but  in  the  spring  of  the 
year  they  have  a  large  amount  of  water. 

Senator  Jones.  And  it  all  goes  to  waste  ? 

Mr.  Peters.  Yes ;  it  runs  partly  into  Box  Elder  Lake  and  partly 
into  the  Great  Salt  Lake.  Box  Elder  Lake  is  now  nearly  dry.  The 
reason  of  that  is  that  the  Utah  and  Kortbern  Railroad  runs  directly 
through  the  lake.  When  the  road  was  built  there  was  a  large  stream 
coming  from  the  Hot  Springs  that  furnished  its  supply  to  Box  Elder 
Lake.  In  order  that  it  might  not  overflow  the  railroad  company  cut  a 
channel,  which  cut  off  this  small  creek  and  let  it  go  into  Bear  River. 
Fresh  water  is  now  brought  on  to  the  borders  of  the  lake,  and  it  pro- 
duces good  hay.    There  is  a  little  fresh  water  in  the  spring. 

Senator  Jones.  Bear  River  runs  to  wliere? 

Mr.  Peters.  It  empties  into  Great  Salt  Lake.  There  is  a  projected 
canal,  that  you  will  notice  on  the  map.  That  is  projected  by  the  Bear 
River  Canal  Company.  The  canal  starts  on  the  boundary  line  or 
about  the  boundary  line  of  Cache  and  Box  Elder  Counties,  and  passes 
down  to  Bear  River  Canon. 

Senator  Jones.  There  is  a  caiion  that  I  saw  from  the  railroad  coming 
down  from  Cache  Valley,  where  the  Bear  River  came  out;  what  is  that 
called  ? 

Mr.  Peters.  That  is  Bear  River  Caiion.  Then  the  canal  divides; 
one  portion  of  it  runs  in  a  northwesterly  direction  and  covers  a  great 
portion  of  the  arid  lauds  lying  west  of  Bear  River. 

Senator  Reagan.  Is  this  red  line  on  your  map  the  proposed  Bear 
River  Canal  ? 

Mr.  Peters.  Yes;  there  are  two  branches.  Another  branch  runs 
along  the  base  of  the  eastern  mountain  of  the  Salt  Lake  Valley,  in  a 
southerly  direction,  to  Ogdeu. 

The  Chairman.  The  canal,  then,with  its  various  branches  is  indicated 
by  red  lines  on  the  map  of  Box  Elder  County? 
'  Mr.  Peters.  Yes. 

The  Chairman.  Is  it  high  enough  to  reach  most  of  the  arable  land  on 
the  east  side,  or  could  it  be  taken  high  enough  to  accomplish  that  pur- 
pose? 

Mr.  Peters.  It  could  be  taken  high  enough  to  reach  most  of  it.  But 
there  is  considerable  arid  land  above  the  canal  that  must  be  irrigated,  if 
at  all,  by  the  small  streams.  There  is  a  stream  called  Three-mile  Creek 
that  I  have  not  mentioned  before.  That  furnishes  water  for  quite  a 
large  settlement,  but  not  nearly  a  full  supply. 

The  next  map  that  I  show  you  is  a  map  of  Willard  precinct,  in  Box- 
elder  County. 

The  Chairman.  Is  it  so  marked  on  the  map? 

Mr.  Peters.  Yes ;  the  first  map  that  I  showed  you  is  a  copy  of  an- 
other county  on  a  smaller  scale.  This  is  the  second  map^  and  is  a  sec- 
tional  map  of  the  section  watered  by  the  streams  I  have  mentioned. 

For  iastauce,  you  will  observe  Willatd  CJit^^    It  receives  its  supply 
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from  the  mountiiiiis.    There  is  no  place  there  for  a  storage  reservoir. 
The  supply  will  have  to  be  got  by  digging  or  by  some  other  means. 

Here  is  one  of  those  dry  runs  that  I  referred  to;  that  is  also  to  be 
used  in  making  the  supply  for  Brigham  City.  In  this  valley,  known  as 
the  Devil's  Gate  Valley,  there  is  a  very  good  place  for  a  reservoir.  You 
will  see  it  marked  on  the  map.  The  length  of  the  dam  is  given,  and  the 
height  of  the  dam,  and  the  acreage  covered  by  the  water  when  diked. 

There  is  another  very  good  place  for  a  reservoir  at  the  head  of  Three- 
milo  Creek  Caiion.  A  description  accompanies  the  map,  showing  where 
it  is  practicable  to  store  water.  That  report  will  give  the  information  in 
a  more  connected  form  than  1  can  give  it. 

The  Chairman.  Then  you  need  not  repeat  in  detail.  As  I  under- 
stand you,  your  elforts  to  clean  out  the  streams  have  been  successful. 
You  dig  them  out  in  the  bottom  and  straighten  the  channel,  I  suppose  I 

Mr.  Peters.  Yes. 

The  Chairman.  To  prevent  seepage  and  evai)oration  ? 

Mr.  Peters.  Yes. 

The  Chairman.  And  by  that  means  you  have  extended  the  water 
supply  largely  I 

Mr.  Peters.  Y'es.  Of  course,  generally,  we  have  a  great  amount  of 
water,  but  it  has  been  going  to  waste  for  many  years.  JL>ear  Kiver  runs 
through  our  county. 

The  Chairman.  Is  Bear  Eiver  sufficient  to  cover  all  the  land  you 
have  t 

Mr.  Peters.  I  think  so.  We  have  150,000  or  200,000  acres  of  land 
in  our  county.  That  is  now  what  you  would  call  dry.  A  large  part  of 
it  is  farmed  by  what  is  called  dry  farming.  A  goo(l  deal  of  it  is  in  the 
land  of  the  Bear  River  and  the  Malad  liiver,  which  is  a  brackish  stream. 
That  is  explained  in  the  detailed  report  accompanying  the  map. 

The  Chairman.  You  have  not  attempted  storage  in  that  locality '? 

Mr.  Peters.  No.  There  is  another  town  called  West  Portage.  Tliey 
have  commenced  a  reservoir  there  and  have  put  in  a  good  deal  of  labor, 
but  they  are  not  able  to  prosecute  their  work  to  a  finish,  and  have  had 
to  give  it  up. 

(This  witness  produced  samples  of  wheat,  oats,  rye,  barley,  grapes, 
plums,  i>eaches,  and  pears,  grown  on  irrigated  land,  from  Brigham 
City,  Box  Elder  County,  Utah  Territory ;  all  being  of  very  fine  quality.) 

FXJETHER  STATEMENT  OF  GOVERNOR  ALBERT  L.  THOMAS. 

The  Chairman.  Will  you  please  give  the  committee  such  further  in- 
formation as  you  think  will  be  of  use  to  them  in  their  inquiry  regarding 
irrigation  so  far  as  it  applies  to  the  Territory  of  Utah. 

Mr.  Thomas.  I  observed  that  you  asked  several  questions  with  re- 
gard to  the  control  exercised  by  the  county  selectmen  over  the  use  of 
water.  The  fact  is  that  they  exercise  no  control  whatever.  The  courts, 
ou  a  contest,  decided  that  the  legislature  attenii)ted  to  confer  on  those 
commissioners  judicial  powers,  which  the  courts  said  it  couhl  not  do. 
The  county  courts  go  further  than  this  possibly,  and  say  that  the  peo- 
ple of  an  irrigation  district  might  agree  on  what  is  known  as  water 
dividers,  and  they  could  apportion  among  the  ))eople  what  they  find  to 
be  their  rights  at  the  time.  This  apportionment  is  taken  to  the  county 
court  and  there  recorded.  You  will  find  probably  on  the  records  of 
Salt  Lake  County  an  apportionment  giving  the  amount  of  vrat^t  \X\'o>X» 
each  person  is  entitled  to. 
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Senator  IIeagan.  Is  that  under  the  authority  of  any  lawyer  from 
custom  f 

Mr.  Thomas.  I  should  say  from  custom  and  by  mutual  consent.  It 
is  in  effect  an  arbitration.  I  wish  to  make  that  point  clear  at  the  be- 
ginning. 

Senator  Jones.  It  seems  to  me  that  it  would  be  well  to  embody  that 
into  a  law. 

Mr.  Thomas.  I  have  a  statement  that  was  prepared  by  Prof.  Marcus 
E.  Jones,  which  is  based  on  the  information  that  accompanies  the  conntj 
maps  I  have  referred  to.    I  will  read  the  statement. 

The  statement  is  as  follows : 

REPORT  ON  IRRIGATION  AND  WATER  SUPPLY  IN  UTAH  TERRITORY,  1889. 

Hon.  Arthur  L.  Thomas,  Governor: 

Dear  Sir  :  Tho  annual  rain-fall  of  this  Territory  will  not  exceed  8  inches  per  an- 
nnm,  and  were  it  not  for  tho  lofty  mountains  storing  up  the  water  in  snow  the  Ter- 
ritory could  not  be  inhabited.  Therefore  the  settlements  are  to  be  found  along  the 
streams  which  are  fed  by  the  snow,  and  they  are  located  chiefly  at  the  bases  of  the 
mountains,  though  running  out  into  the  valleys  as  far  as  there  is  water. 

The  Wasatch,  rising  over  a  mile  above  the  valleys,  run  from  north  to  south  through 
the  Territory,  a  little  west  of  the  middle,  till  they  reach  Iron  County,  where  they 
turu  to  the  southwest  and  fade  away  in  Nevada.  Their  average  height  w  ill  not  fiul 
far  below  10,000  feet  above  the  sea. 

Nearly  east  of  Salt  Lake  City  the  Uiutahs,  still  loftier  thau  the  Wasatch,  abut  on 
them  aiul  run  eastward  till  they  pass  out  of  the  TeiTitory.  These  are  so  close  to  the 
northern  edge  of  Utah  that  we  get  little  benefit  from  them,  while  to  the  south  of 
them  is  an  Indian  reservation.  Nearly  due  east  of  Utah  Lake,  and  about  40  mUes 
from  the  Wasatch,  the  Coal  range  starts  from  the  Uiutahs  and  runs  southward  paral- 
lel with  the  Wasatch  for  100  miles,  when  it  joins  them  at  Panguitch  Lake.  These 
three  ranges  form  the  water-shed  of  Utah,  the  Coal  range  and  the  Uiutahs  forming  the 
rim  of  tho  Groat  Basin,  while  the  Wasatch  performs  a  similar  part  below  Panguitch. 
The  Wasatch  and  Uiutahs  are  narrow,  lofty,  and  rugged,  while  the  Coal  range  is 
younger,  lower,  and  broad.  The  Coal  and  Wasatch  inclose  between  them  isomeof 
the  most  fertile  valleys  of  Utah.  The  Wasatch  reach  their  culmination  near  Salt 
Lake  City,  and,  aided  by  Great  Salt  Lake,  give  the  greatest  water  supply  in  the  Ter- 
ritory.   The  streams  from  this  source  irrigate  the  bulk  of  the  cultivated  area  of  Utah. 

For  ease  in  comprehension  Utah  may  i)0  divided  into  three  divisions,  the  moist 
counties,  whose  rain-fall  excee<ls  12  inches  jier  annum,  the  dry  counties,  with  a  rain- 
fall of  0  to  12  inches,  and  the  hot  counties,  with  a  slight  rain-fall  and  great  heat. 

The  moist  counties  are  Cache,  Box  Elder,  Rich,  Morgan,  Weber,  Davis,  Summit, 
Salt  Lake,  Utah,  Wasatch,  Uintah,  San  Pete,  Sevier,  and  parts  of  Emery,  Garfield, 
Pi  Uto,  and  San  Juan. 

The  dry  counties  are  Tooello,  Juab,  Millard,  Bejiver,  Iron,  and  parts  of  others. 

The  hot  counties  are  Washington,  Kane,  and  x)arts  of  San  Juan,  Pi  Ute  and  Garfield. 

MOIST  COUNTIES. 

Cache  County  is  situated  in  the  middle  of  the  northern  end  of  the  Territory,  at  an 
elevation  of  4,533  to  5,000  feet  above  the  sea.  AH  the  arable  land  is  in  Cache  Valley, 
which  lies  between  two  ranges  of  mountains,  the  Wasatch  forming  the  eastern  boona- 
ary.  The  water  supply  is  420.13  cubic  feet  per  second,  and  comes  from  eight  streams 
and  rivers.  The  whole  supply  will  be  in  use  next  year.  The  area  of  the  county  is 
633,600  acres,  of  which  43,154  were  cultivated  this  year.  One  thousand,  seven  hun- 
dred and  ten  acres  were  dry-farmed,  and  14,385  acres  of  crops  were  lost  by  lack  of 
water.  There  are  forty  canals  reported,  aggregating  110.5  miles.  The  irrigating 
soiison  is  122  days  long,  and  land  is  irrigated  35  hours  per  year.  The  duty  ofVrater 
is  less  than  a  cubic  foot  per  second  to  100  acres.  The  average  depth  of  snow  in  the 
mountains  is  3  feet.  The  committee  report  water  storage  as  the  only  means  of  in- 
creasing the  cultivated  area,  since  there  are  more  than  420.13  cubic  feet  per  second 
running  to  waste  for  243  days,  enough  to  irrigate  from  50,000  to  75,000  acres.  Many 
good  reservoir  sites  are  mentioned,  but  details  are  not  given. 

It  is  probable  that  artesian  wells  can  be  obtained  in  some  parts  of  this  valley. 

Jiox  Elder  County, --^Thia  lies  in  the  northwest  corner  of  the  Territory.  The  eastern 
part  j'a  very  fortUe  and  woU  supplied  with  water,  but  the  western  aud  greater  part 
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ciiltivaf-ed,  and  of  these  latter  19,190  acres  are  cultivated  but  not  irrigated.  The  ele- 
vation of  the  ferl  ile  parts  is  4,215  to  5,000  feet  above  the  sea.  There  are  12  canals  re- 
ported, leugth  76  miles.  A  branch  of  the  Great  Bear  River  canal  is  to  inigate  a 
large  area  in  this  county.  Large  quantities  of  fruit  are  raised  here,  and  still  greater 
amounts  of  small  grain  and  hay.  The  extensive  valley  of  the  Bear  has  been  n>r  half 
a  century  the  recruiting  place  for  overland  travelers  by  team.  Artesian  wells  are 
very  numerous  and  add  greatly  to  the  productive  area.  Water  storage  is  the  main 
question  here.  Five  reservoir  sites  are  reported  in  detail,  and  several  others  in  gen- 
eral. Bear  Lake  is  the  natnral  reservoir  for  this  and  Cache  County,  and  will  store 
all  the  water  that  will  ever  flow  into  it. 

liich  County. — This  lies  at  an  elevation  of  6,000  to  7,000  feet  above  the  sea,  in  the 
northeast  comer  of  the  Territory,  at  the  eastern  base  of  the  mountains.  It  is  high 
and  cold,  raising  only  small  grain,  hay,  etc.  It  lies  all  in  one  valley ;  is  watered 
chiefly  by  the  Bear  River  and  some  streams  that  flow  into  the  lake.  This  land  lakes 
little  water  to  mature  crops,  and  much  produce  is  raised  without  irrigation.  The 
soil  is  sandy.  The  area  of  the  county  is  497,280  acres.  There  is  no  report  from  this 
county.  ^ 

fVeber  County, — This  lies  south  of  Cache,'  extending  from  Great  Salt  Lake  through 
the  Wasatch  to  the  headwaters  of  Ogden  River.  The  best  portion  lies  in  Salt  Lake  Val- 
ley at  an  elevation  of  4,315  feet,  while  Ogden  Valley,  lying  along  that  river,  lies  east  of 
the  Wasatch  and  is  more  elevated.  The  water  supply  of  the  county  comes  from  17 
streams  and  rivers,  flowing  323.66  cubic  feet  per  second.  There  are  117,600  acres  un- 
der cultivation,  of  which  29,400  acres  are  fully  irrigated,  while  the  rest  is  partially 
irrigated  or  dry  farmed.  The  soil  is  sandy,  with  clay  close  to  the  lake.  Five  thous- 
and one  hundre<l  and  seventy-two  acres  are  irrigate<i  from  artesian  wells.  The  duty 
of  water  is  one  cubic  foot  per  second  for  80  acres,  or  thereabouts.  There  are  25  canals, 
length  not  given.  The  irrigating  season  is  122  to  152  days  long.  This  county  is  one 
of  the  most  productive  that  we  have,  raising  all  kinds  of  fruit  and  produce  that  is 
raised  in  the  Great  Basin.  The  only  solution  of  the  water  question  here  is  storage. 
There  are  over  323.66  cubic  feet  per  second  going  to  waste  for  213  days,  enough  to 
irrigate  30,000  to  40,000  acres.  One  reservoir  site  is  reported  of  small  dimensions, 
while  others  are  reported  from  Huutsville  and  Wheeler's  Creek,  and  there  are  nu- 
merous sites  at  the  head  of  the  Weber. 

Davis  County. — This  county  lies  wholly  west  of  the  Wasatch,  being  south  of  Weber 
and  north  of  Salt  Lake  Counties  and  between  them  and  the  lake.  There  is  very  little 
waste  land  in  this  smallest  county  in  the  Territory,  whose  arable  land  lies  wholly  in 
Salt  Lake  Valley.  This  county  is  well  watered  close  to  the  mountains  by  numerous 
small  streams,  and  lower  down  by  multitudes  of  artesian  wells.  Many  acres  are  not 
irrigated.  This  county  is  full  of  orchards,  gardens,  and  fields,  while  roots,  small 
grain,  and  hay  are  raised  in  abundance.  The  elevation  is  4,215  to  4,500  feet  above 
iho  sea.  The  area  is  160,000  acres.  The  soil  is  sandy  but  with  clay  near  the  lake. 
There  is  no  report  from  this  county. 

Morgan  County. — This  lies  directly  east  of  Davis,  on  the  east  side  of  the  Wasatch, 
and  occupying  Weber  Valley  as  far  as  Croyden.  This  is  elevated  nearly  6,000  feet 
above  the  sea,  and  is  only  skdapted  to  small  grain,  root  crops,  and  hay.  The  wat-er 
s^ipply  is  fair  and  the  opportunities  for  storage  good.  The  area  is  675,840  acres,  of 
which  £|bont  10,000  acres  are  cultivated.    The  soil  is  chiefly  sandy. 

Summit  County. — This  county  lies  almost  wholly  in  the  upper  valley  of  the  Weber, 
and  includes  Parley's  Park.  It  occupies  the  angle  between  the  Wasatch  and  the 
Uintas,  and  lies  north  of  the  latter.  Its  cultivated  land  is  elevated  6,000  to  8,500 
feet  al>ove  the  sea.  It  is  cold  and  best  adapted  to  small  grain  and  hay.  Much  pro- 
duce is  raised  without  irrigation,  and  only  a  small  amount  of  water  is  required  per 
acre  to  mature  crops.  The  valley  of  Weber  is  a  succession  of  green  fields  for  many 
miles,  while  on  Chalk  Creek  and  other  tributaries  are  scattered  many  farms. 
The  area  of  the  county  is  2,419,200  acres,  of  which  7,500  are  under  cultivation.  This 
county  also  reports  storage  of  water  as  the  only  moans  of  increasing  its  cultivated 
area.     Deep  artesian  wells  might  be  successful  here.    The  soil  is  sandy. 

Salt  Lake  County. — This  county  lies  between  the  south  end  of  the  lake  and  the 
Wasatch  Mountains,  occupying  all  of  the  southern  end  of  Salk  Lake  Valley  and  lying 
between  the  Oquirrh  and  Wasatch  Mountains.  This  county  takes  the  lead  in  water 
supply  and  position,  since  the  valley  is  10  miles  wide  and  20  miles  long,  runs  north 
and  south,  and  is  watered  by  the  Jordan  and  by  numerous  large  streams  that  flow 
down  from  the  heart  of  the  Wasatch.  There  are  also  a  few  streams  flowing  from  the 
Oquirrh  Mountains.  Throughout  the  lower  part  of  the  valley  thousands  of  artesian 
wells  are  flowing.  The  soil  is  sandy  in  the  upper  and  clayey  in  the  lower  part  of 
the  valley.  The  elevation  is  4,215  to  4,500  feet  above  the  sea.  The  area  of  the 
eoantv  18  614,400  acres.  The  cultivated  land  is  38,587  acres.  The  water  supply  is 
3<i5.5  to  425.5  oubio  feet  per  second,  all  in  use.  The  irrigating  season  is  ono  hundred 
•ad  twenty-two  to  one  hundred  and  flftv-two  days  long,  and  the  dat^  oil  \<^\k<^\\^ 
AbODt  1  (mbio  foot  to  ^  or  100  Aoies,   The  rain-fall  durlas  tb^  \xi\g!aXVuiL^9«tf)u\A 
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only  7.882  iiK'luw,  bein^  more  tliuii  double  that  in  ijiatiy  other  parts  of  the  Territory. 

There  are  i;{,()(>8  acres  of  lucerne  raised  ;  hay,  2,215  acres  ;  small  grain,  13,56()  acres ; 
roots  aiHl  vegetabh?8, 1^,470.5  acres,  and  fruit,  1,628.5  acres.  There  are  thirty-seven 
canals  with  an  aggrc«;ate  length  of  213.HJ  miles.  There  is  enough  water  running  to 
waste  outside  of  the  irrigating  season  to  redeem  4-1, 000  acres.  There  are  eleven  res- 
ervoir sites  in  the  monntains  reporte*!  in  detail,  aggregating  r>0,2r>0,000  cubic  feet, 
and  several  others  of  good  size  not  reported.  There  are  four  sites  reported  in  the 
valleys,  and  one  of  them,  Utah  Liike,  if  raise<l  2  feet  wouhl  irrigate  5:5,000  acres,  and 
if  raisi'd  5  feet  would  irrigate  l:i3,000  acres.  Ibit  this  lake  can  never  be  tilled  in  a 
dry  season  ;  the  total  intlow  last  winter  was  only  enough  to  raise  the  lake  a  foot,  and 
for  other  reasons  hereafter  given  it  will  never  cut  much  of  a  figure  as  a  reservoir. 
The  average  depth  of  snow  in  the  mountains  is  4  to  10  feet.  The  relative  buuiidity 
for  the  year  is  48.3  per  cent. ;  during  the  irrigating  season  it  is  42.3  i>er  cent.  The 
annual  temperature  is  about  51.2  degrees. 

Utah  County, — ^Th is  county  lies  chiolly  in  the  beautiful  Utah  Valley  with  its  larse 
fresh-water  lake  in  the  center,  80,(K)0  acres  in  area.  Most  of  the  arable  land  is  in  thib 
•valley,  but  there  is  considerable  arable  land  on  the  Spanish  Fork  River.  The  eleva- 
tion is  about  4,000  to  4,800  feet  above  the  sea.  Though  it  is  some  higher  than  Salt 
Lake  Valley  it  is  nearly  as  warm,  because  of  s1o]ung  towards  the  snn.  The  area  of 
the  county  is  1,344,000  acres,  of  which  (JO,  126  acres  are  cultivated.  The  irrigating 
seiisou  lasts  about  122  days.  The  duty  of  water  is  reported  as  40,000  cubic  <<'!et  per 
year,  but  it  is  ])r()bably  not  less  than  I  cubic  foot  ])er  second  for  UK)  acn^s.  'i'he  water 
supply  comes  from  fourteen  streams  and  one  river,  whose  tlow  in  July  was  \WS  cnbic 
te«'t  per  second.  There  are  sixteen  canals  reported  ;  k^ngth,  0(>.2  mili?8.  There  are 
many  artesian  wells  in  the  valley.  They  Jost  28,985  acres  of  crops  this  year  by  lack 
of  wat«'r.  There  are  eight  reservoir  sites  given  in  detail  in  the  raonn tains  and  two 
in  the  valleys ;  cajuicity  791,000,000  cubic  feet.  There  are  live  a(hlitional  sites  given 
in  the  valley  and  nineteen  in  the  mountains;  capacity  not  specitied.  Enongh  water 
runs  to  waste  to  irrigate  50,000  acres.  About  the  same  amount  of  rain  falls  here  as 
in  Salt  Lake  Valh'y.  The  average  depth  of  snow  in  the  mountains  is  4  feet.  The 
soil  in  this  county  is  mostly  san<ly.  Along  the  Sj>anish  Fork  River  are  many  farms 
with  ail  elevation  of  5,500  to  6,500  feet  above  the  sea  whose  su{»ply  of  water  coald  be 
grtsitly  increased  by  deep  artesian  wells. 

Wanalvh  County. — This  lies  east  of  the  Wasatch,  and  tht^  inhabited  portion  is  west 
of  the  Coal  Range,  being  sonth  of  Summit  and  east  of  Utah  County.  The  settled 
part  is  a  triangular  valley  at  the  east^jrn  base  of  the  Wasatch,  called  Provo  Valley, 
since  it  lies  along  the  Provo  River.  This  is  some  (5,000  feet  above  the  sea,  lias  18,000 
acres  of  cultivated  land,  and  32,000  acres  that  could  be  reclaimed  by  more  water. 
The  water  supply  is  not  given,  but  one-half  the  crops  were  lost  this  year  by  lack  of 
water.  There  ai*e  14.5  miles  of  canals  rei)orted.  Five  reservoir  sites  are  re[)ortedy 
capable  or  irrigating  14,000  acres.  This  valley  raises  small  grain  and  hay  chiefly. 
Water  storage  is  a  necessity  if  the  present  acreage  is  to  be  preserved,  to  say  nothing 
of  extending  it.  The  greater  portion  of  this  county  of  1,344,000  acres  lies  cast  of  the 
coal  range  on  the  reservation.  There  are  hundreds  of  acres  there  that  produce 
abundant  crops  of  hay  when  stock  is  kept  otf  from  them. 

Uintah  County. — Thiscouuty  is  situated  east  of  Wasatch,  Summit,  and  Emery  Conn- 
ties.  It  is  mostly  an  Indian  reservation  ;  but  just  south  of  the  Uiutahs  is  a  Hmall  cul- 
tivated area  not  on  the  reservation.  The  area  of  the  whole  county  is  4,0(X),000  acres. 
The  cultivated  area  is  8,932  acres.  The  soil  is  partly  sand  and  p.irtly  clay.  The 
elevation  of  Ashley  Valley  runs  from  4,400  to  5,(K)0  feet.  The  irrigating  season  is 
from  178  to  198  days  long,  and  the  duty  of  water  is  given  as  20,000  to  50,000  cubic 
feet  per  acre,  but  this  is  doubtless  far  too  small.  It  takes  a  trifle  more  water  for 
clayey  than  for  sandy  soil.  It  takes  the  same  amount  of  water  for  small  grain  as 
for  lucerne,  a  trifle  more  for  root  crops,  and  one-half  as  much  for  orchards.  There 
were  1>70  acres  of  crops  lost  this  year  from  lack  of  water.  The  avcKige  depth  of 
snow  in  tbe  mountains  is  6  feet.  Several  good  reservoir  sites  are  mentione<l.  The 
supply  c)f  water  in  Green  River  is  unlimittnl,  and  much  land  could  be  reclaim e<1  by 
])roper  dams  in  this  river.  The  supply  of  water  on  Ashley  and  Brush  Creeks  is  quite 
liniitetl,  but  could  be  greatly  increased  by  reservoirs. 

San  Pete  County. — This  county  occupies  an  elevated  valley  between  the  Wasatch 
and  coal  range,  and  south  of  Utah  County.  It  is  the  valley  of  the  San  Pitch  River 
and  a  part  of  Thistle  Valley.  The  former  runs  southward  from  the  head  of  Thistle 
Creek  for  45  miles  till  it  joins  the  Sevier  Valh^y.  The  elevation  is  perhaps  a  thou- 
sand feet  or  more  higher  tliun  Salt  Lake  Valley,  and  the  rain-fall  is  loss.  The  water 
supply  comes  from  both  sides  of  the  valley  in  numerous  small  streams,  but  the  greater 
number  ctmie  from  the  east.  This  has  been  called  the  granary  of  Utah.  The  chief 
product  is  small  grain.  The  irrigating  scascm  lasts  107  to  iki  days.  The  duty  of 
water  is  about  I  cubic  foot  per  second  to  90  acres.  Each  jwjre  is  irrigated  120  honrs. 
Man.V  acres  of  crops  were  lost  this  year  through  lack  of  water.  The  average  depth 
ofauow  m  the  woautaiwi  is  rox)orted  as  0  feet.    Several  reservoir  sites  are  mentioned. 
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The  area  of  this  county  is  1,164,800  ficres.  The  amount  nndor  cultivatim  is  not  re- 
ported. 

tSevier  County. — ^Tbis  connty  occupies  the  soutliern  part,  of  the  great  valley  which 
lies  oast  of  the  Wasatch  an<l  west  of  the  coal  range,  running  from  Thistle  on  the 
north  to  Panguitch  on  the  south.  This  great  valley,  <»ver  1*25  miles  long,  is  called 
the  San  Pete  on  the  north  and  the  Sevier  on  the  south.  It  is  lowest  in  the  middle 
"where  the  southward  liowiug  San  Pitch  and  the  northward  flowing  Sevier  Rivers 
unite,  and  breaking  through  the  Wasatch  pass  out  westward  ux)on  the  desert  in  Mil- 
lard County. 

The  only  arable  land  in  this  county  lies  in  the  Sevier  Valley,  which  in  this  county 
is  several  miles  wide  and  50  miles  long.  It  is  watered  chiefly  by  the  Sevier  River, 
bnt  there  are  many  smskU  streams  and  springs  coming  from  the  mountains  on  either 
side.  The  river  measured  70  cubic  feet  per  second  at  Joseph  City  on  July  20,  1889. 
No  other  measurements  are  reported.  There  were  reported  eleven  canals  aggregating 
107.5  miles  in  length. 

The  area  of  the  county  18  093,280  acres,  of  which  25,000  acres  are  under  cultiva- 
tion ;  all  bnt  7,000  acres  are  watered  by  the  Sevier  River;  100,000  acres  could  be  irri- 
fi^teil  if  there  were  more  water.  There  are  2,634  acres  of  Incenio  raised,  II  ,9H2  acres 
of  small  grain,  710  acres  of  root  crops  and  vegetables,  and  178  acres  of  orchards. 

The  elevation  of  the  lower  part  of  the  valley  is  about  5,500,  feet  and  the  irrigating 
season  is  244  days  long.     Some  A*nit  is  raised  here. 

The  npper  part  of  the  valley  is  from  6,000  to  7,000  feet  above  the  sea,  the  irrigating 
season  is  122  days  long,  and  small  grain  and  hay  are  the  chief  x>roducts.  The  soil  is 
sandy  and  very  productive. 

Tli'ere  are  none  of  the  thinly  populated  counties  that  have  such  possibilities  before 
them  as  this ;  for  there  is  enough  water  to  irrigate  the  whole  valley  if  it  is  propt^rly 
store<1.  The  depth  of  snow  in  the  mountains  in  winter  is  about  6  feet.  Six  reser- 
voir sites  of  great  capacities  are  reported  in  the  mountains.  All  the  present  water 
supply  is  utilized.    Deep  artesian  wells  are  possible  in  some  parts  of  the  valley. 

Fi  tlte  County. — The  cultivated  portion  of  this  county  lies  in  or  near  the  heart  of 
the  Beaver  Mountains,  south  of  Sevier  Connty,  and  at  the  junction  of  the  coal  range 
with  the  Wasatch.  The  valleys  are  elevated  and  cold,  being  5,400  to  7,000  feet  above 
the  sea.  The  irrigating  season  never  exceeds  one  hundred  and  seventy-three  days. 
The  duty  of  water  is  not  more  than  one  cubic  foot  to  100  acres.  The  land  is  irrigated 
from  twenty  to  forty-eight  hours  per  annum.  The  water  supply  is  217  cubic  feet  per 
second;  comes  from  eleven  creeks  and  rivers,  and  in  some  localities  is  not  all  in  use, 
while  in  other  places  400  acres  were  lost  and  many  more  injured  by  lack  of  water. 
There  are  31  canals.  Ten  reservoir  sites  are  reported  of  such  ca.])acity  as  to  irrigate 
15,000  additional  acres,  more  land  than  there  is  to  cutivato.  The  average  depth  4>f 
snow  in  the  mountains  is  4  to  5  feet. 

The  area  of  the  county  is  2,368,000  acres.  The  cultivated  area  is  12,135  acres,  lying 
in  Stwier,  Grass  and  Rabbit  Valleys.     But  little  fruit  is  raised  in  this  county. 

Garfield  County. — The  western  part  of  this  county  also  lies  in  the  heart  of  the 
Beaver  Mountains,  and  its  cultivated  valleys  are  all  elevated  5,8:?5  to  0,273  feet  above 
the  sea  and  cold ;  best  adapted  to  hay  and  grain.  Tin;  iirigating season  lasts  ninety- 
seven  days,  and  the  duty  of  water  is  slight;  the  land  is  irrigated  but  twenty-flve 
davs  during  the  year.     The  water  supply  is  not  given.     There  are  34  canals. 

The  area  of  the  county  is  2,892,800,  of  which  about  5,000  acres  are  cultivated. 

Yo\\v  reservoir  sites  are  definitely  reported,  and  many  others  are  mentioned  ;  enough 
to  irrigate  several  times  all  the  arable  land  in  the  county.  Some  of  these  sites  could 
be  used  to  help  out  Kane  and  Wfishiugton  Counties. 

DRY  COUNTIES. 

The  larger  part  of  these  counties  is  arable  land,  au<l  can  never  be  reclaimed  be^ 
eaiisn  of  Iwing  destitute  of  any  water,  either  jiresent  or  prospective,  while  the  east- 
Mm  edge  of  these  counties  might  almost  be  classed  with  the  moist  group. 

Box  IClder  Conn\y. — This  county  lies  in  the  northwest  corner  of  the  Territory  and 
is  the  least  arid  of  them  all.  The  weslern  portion  luis  a  few  farms  and  some  meagre 
streams,  while  tliat  ])orl ion  next  1o  the  lake  is  susceptible  of  artesian  wells  and  is 
quite  pnMluc:ive.  The  mountains  in  this  portion  are  so  low  and  lose  their  snow  so 
early  that  water  storage  is  out  of  the  question. 

ritorh  (Umnty, — This  county  lies  west  of  Great  Salt  Lake  and  Salt  Lake  County. 
It  in  v«*ry  hirgo,  ctuitaining  4,140,K00  acres,  of  which  only  ({,250  acres  are  eultivat«'d, 
and  thestOie  cliielly  in  <Mie  valley  (Pooele).  This  valley  is  a  broad  one,  lying  be- 
twiNMi  the  0(|uirrli  au4l  Aqui  Mountains,  from  which  it  receives  its  water  in  eight 
hiiihII  Htreams  aggregating  78|  cubic  iWl  per  second.  These  mountains  do  not  rise 
high  enough  to  give  water  all  the  season.  This  valley  is  being  vpreaUNj  ^Vii\*^\v^\\v^'W^N 
aitesiaiu  wells. 
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Rnsh  Valley  is  a  magnificent  one,  being  the  sonthem  extension  of  Tooele  VaHey. 
Tbero  are  200,000  acres  that  could  bo  redeemed  here  alone,  bat  there  is  no  surface 
nor  artesian  water  to  bo  ha<l.    Reservoirs  might  catch  some  water. 

Sknll  Valley  is  another  large  tract  lying  directly  west  of  the  Aqni  Monntains. 
This  is  capable  of  artesian  wells,  and  has  a  small  snpply  of  surface  water.  It  is  un- 
developed. 

On  the  western  edge  of  the  county  near  Deep  Creek  is  some  cultivated  land. 

There  are  1,000,000  acres  of  good  land  that  could  bo  redeemed  if  there  were  water 
for  it,  but  by  fully  developing  all  resources  by  storage  and  otherwise  100,000  acres  is 
an  outside  limit  of  the  acres  that  will  ever  be  cultivated  in  this  county  with  the 
present  rain-fall. 

The  elevation  of  the  valleys  is  4,400  to  5,000  feet  above  the  sea.  All  kinds  of  firait 
and  produce  can  be  raised  here  that  are  raised  in  Salt  Lake  County.  The  duty  of 
water  is  1  cubic  foot  per  second  to  80  acres,  and  the  irrigating  season  runs  from  lii2 
to  200  days.     Several  good  reservoir  sites  are  reported. 

The  average  depth  of  snow  in  the  mountains  bordering  Tooele  Valley  is  3  feet. 
The  soil  is  so  gravelly  near  the  mountains  that  fully  one-half  of  the  water  is  lost  by 
seepage  before  it  gets  to  the  fields.  Water  storage  and  fluming  the  canals  ore  the 
crying  needs  of  this  county. 

Juab  County, — This  county  lies  south  of  Tooele  and  runs  from  the  Wasatch  to  the 
western  boundary.  The  area  is  2,4.57,()00  acres,  and  f uUy  one-half  of  it  is  level  land 
that  could  be  redeemed  by  water,  but  outside  of  artesian  wells  there  is  no  hope  for 
most  of  this  county.  Four  thousand  acres  are  reported  under  cultivation  beneath 
the  shadow  of  Mount  Nebo. 

All  kinds  of  fruit  and  grain  are  raised  here  that  the  Great  Basin  prodnceo.  The 
elevation  of  the  valleys  is  from  5,000  to  5,500.  The  average  depth  of  snow  in  Mount 
Nebo  is  3  feet.  Several  good  reservoir  sites  are  reported.  Nearly  one-half  of  the 
crops  were  lost  this  year  by  lack  of  water.  Water  storage  and  artesian  wells  are  the 
only  hope  of  this  county. 

Millard  County. — This  county  lies  south  of  Juab  and  runs  from  the  Wasatch  to  the 
western  bouudaiy.  This  is  one  of  the  largest  counties  in  the  Territory  and  has  the 
largest  amount  of  arable  land  of  any,  if  there  were  only  water  for  it.  The  area  of 
the  county  is  4,492,800  acres,  and  over  one-half  of  it  is  good  land.  Artesian  wells  are 
being  developed  in  this  county,  but  generally  the  flow  is  so  slight  that  the  water  is 
valuable  only  for  drinking. 

The  settlements  lie  along  the  western  base  of  the  Wasatch  and  along  the  Sevier 
River.  They  aro  from  5,000  to  6,000  feet  above  the  sea,  and  produce  large  quantities 
of  fruit,  small  grain,  and  lucerne  hay.  The  irrigating  season  runs  from  90  to  122 days. 
There  are  13,500  acres  reported  as  under  cultivation ;  1,000  acres  were  reported  as 
lost  and  much  more  as  injured  by  lack  of  water  this  year.  The  soil  is  sandy*near  the 
mountains  and  clayey  in  the  Sevier  Valley.  There  aro  42  miles  of  canals  reported. 
Water  storage  is  not  only  animperative  n<'ces8ity  in  this  county,  but  it  is  practicable. 
Much  water  runs  to  waste  in  the  Sevier  River ;  probably  triple  what  is  used.  There 
are  many  good  sites  along  the  river  where  from  1  to  3  square  miles  of  water  several 
feet  deep  conld  be  held  batik.  Back  of  Scipio  a  natural  lake,  now  used  as  a  reservoir, 
could  hold  5  square  miles  of  water  of  considerable  depth.  It  is  said  that  the  Sevier 
River  conld  be  turned  into  it. 

There  are  several  good  sites  in  the  Wasatch. 

Beaver  County. — This  county  has  an  area  of  1,689,600  acres,  of  which  one-fourth  is 
good  land;  9,500  acres  are  reported  under  cultivation.  This  county  lies  south  of 
Millard  au<l  runs  from  the  Wasatch  to  the  western  boundary.  The  upper  valleys  are 
6,000  and  the  lower  abont  5,000  feet  elevation. 

The  irrigating  season  lasts  ninety-one  to  one  hundred  and  twenty-two  days.  The 
land  is  irrigated  twenty -nine  to  thirty-two  hours  per  year.  There  are  45  canals, 
length  not  given.  The  settlements  lie  chiefly  along  the  Beaver  River  and  its  tribu- 
taries. 

The  average  depth  of  snow  in  the  mountains  is  reported  as  8  feet.  The  Wasatch  here 
rises  to  a  great  height  and  snow  lies  on  the  mountaiiiH  sill  the  year  round ;  25  i-fsservoir 
sites  are  reported  in  detail,  aggregating  17  s(inare  miles,  sutticient  to  irrigate  20,000 
acres  at  least;  abont  10  of  these  leservoirs  are  in  the  valleys  and  the  remainder  in  the 
mountains. 

Iron  County. — This  county  lies  sonth  of  Beaver,  on  the  rim  of  the  Great  Basin,  run- 
ning from  the  Wasatch  to  Nevada.  Its  area  is  2, 102,400  acres,  and  nearly  half  of  it 
is  arable  land,  someof  it  capable  of  arte.siau  wUIh.  but  most  of  it  destitute  of  water; 
6,997  acres  are  reported  under  cultivation.  The  irrigating  season  is  given  as  142  to 
2(>9  days.  The  elevation  of  the  valleys  rnnN  frouj  5,400  to  (J,  100  leet  above  the  sea. 
Thedutjof  water  is  given  as  1  cubic  foot  to  G5  acres  in  the  more  arid  valleys  and 
from  1(K)  acres  to  more  than  <loiible  that  in  the  moist  valleys.  The  water  snpply 
lonies  from  8  small  streams,  capacity  67.6:$  cubic  feet  per  second.  The  land  is  irri- 
gatrd  from  lUlveii  to  foriy-iwo  hours  \>ev  a/ouv.     If  the  water  could  be  saved,  from 
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10,000  to  20,000  acres  could  bo  redeemed  14 ;  reservoir  sites  are  reported  in  detail. 
Water  storage  is  the  ouly  meaus  of  developing  the  agricultural  resources  of  this 
county.    The  soil  is  chielly  clay. 

JCmerif  and  Uinta  Counties. — To  this  group  belong  parts  of  these  two  counties,  which 
lie  between  the  Green  and  Grand  rivers.  There  are  many  thousands  of  acres  of  clayey 
soil  that  could  be  reclaimed  by  great  canals  running  from  these  rivers,  whose  unlimited 
water  supply,  greater  than  all  the  rest  of  the  Territory  put  together,  will  run  to 
waste  without  assistance  is  given  in  constructing  such  canals.  There  is  no  part  of 
the  Territory  that  needs  developing  more  than  this.  Very  deep  artesian  wells  might 
be  successful  here. 

Einery  County, — But  a  small  part  of  this  county  belongs  to  the  Dry  Counties,  still 
nearly  all  of  the  cultivated  area  lies  in  that  section  on  the  extreme  western  side  of 
the  county.  This  lies  directly  east  of  San  Pete  and  Sevier  Counties  at  the  foot  of  the 
coal  range. 

The  rainfall  does  not  exceed  10  iuches  per  annum.  The  water  supply  comes  from  ' 
four  creeks  and  one  river,  breaking  through  the  precipitous  eastern  face  of  the  coal 
range  in  narrow  canons.  The  flow  of  water  is  171.15  cubic  feet  per  second.  The  area 
of  the  county  is  5,003,680  acres.  The  cultivated  land  is  14,825  acres.  The  soil  is  a 
very  refractory  clay.  The  duty  of  water  is  1  cubic  foot  to  about  35  acres.  Castle 
Valley  is  4,500  feet  above  the  sea,  and  the  irrigating  season  is  229  days  long.  Little 
Grand  Valley  is  3,900  feet  above  the  sea,  and  its  irrigating  season  18  244  days  long. 
There  are  34  canals,  length  not  given.  One-quarter  of  the  crops  was  lost  this  year 
through  lack  of  water.    All  the  water  is  in  use. 

The  average  depth  of  snow  in  the  mountains  is  4  feet.  Twelve  reservoir  sites  are 
definitely  reported,  and  many  others  are  mentioned.  There  is  enough  storage  to  use 
doable  the  total  wat-er  supply.  Probably  10,000  to  15,0i)0  acres  more  could  be  ir- 
rigated by  saving  the  waste  water.  Great  suffering  often  results  from  scarcity  of 
water  in  this  county. 

All  kinds  of  crops  are  raised  this  county,  even  sugar-cane,  fruit,  pea-nuts,  etc. 
Figs  could  be  raised  in  the  hotter  portions. 

HOT  COUNTIES. 

These  counties  are  far  more  arid  naturally  than  the  dry  counties,  since  they  are 
farther  from  the  lofty  mountains,  and  most  of  the  arable  parts  are  2,000  or  more  feet 
lower,  lying  in  deep  valleys  shut  out  from  winds  and  surrounded  by  great  fields  of 
lava  with  red  hills  and  a  red,  sandy  soil  of  unknown  depth.  The  heat  here  is  almost 
unendurable  and  the  rain-fall  is  almost  nothing.  This  region  is  valuable  for  the  fruit 
and  cotton  that  it  raises. 

Washington  County,  —This  county  is  situated  in  the  southwestern  corner  of  the  Ter- 
ritory. The  area  is  1,649,920  acres.  Of  this,  18,892  acres  are  cultivated.  These  are 
situated  along  the  Virgin  River  or  its  tributaries  chiefly.  It  is  estimated  that  18,900 
acres  could  be  re<leeraed  by  an  increase  of  the  water  supply.  The  lower  valleys  are 
2,700  and  the  upper  4,000  feet  above  the  sea.  In  the  lower  valleys  the  irrigating  sea- 
sun  Is  197  t/O  228  days  Ipng,  in  the  upper  122  to  177  days.  The  water  supply  comes 
from  the  Virgin  River,  four  streams  and  many  springs,  capacity  191.8  cubic  feet  per 
second.  In  the  lower  valleys  the  land  is  irrigated  84  to  90  hours  per  year,  and  the 
duty  of  water  is  1  cublo  foot  per  second  to  20  acres.  In  the  upper  valleys  the  land 
is  irrigated  26  hours  per  year  and  the  duty  of  water  is  1  cubic  foot  per  second  to  60, 
80  and  128  acres.  There  are  31  canals^  length  not  given.  One-third  of  the  crops  were 
lost  this  year  by  lack  of  water.  It  is  probable  that  water  enough  could  be  stored  to 
redeem  most  of  the  arable  land  in  this  county.  Vast  quantities  of  water  go  to  waste 
in  tlie  Virgin  River  in  the  winter  and  flood  time  in  spring.  The  depth  of  snow  in  the 
mountains  is  2  to  6  feet.  This  county  raised  30,000  pounds  of  cotton  last  year.  The 
SoltauA  seedless  grape  is  grown  here  and  produces  from  3,000  to  5,000  pounds  of  the 
tinest  quality  of  raisins.  Jioth  the  hard  and  soft  shell  almonds'are  raised  in  quanti- 
ties here  as  well  as  figs.  It  in  believed  that  oranges  can  be  raised  here.  Olives  are 
grown  in  this  county.  Peaches  and  apricots  from  this  region  are  very  fine.  They 
raise  4  to  5  crops  of  lucerne  per  year.  A  crop  of  small  grain  and  another  of  corn  are 
raised  from  the  same  laud. 

Kane  County, — ^I'h is  county  is  more  rugged  than  Washington  and  more  elevated  ex- 
cept along  the  Colorado  River.  It  lies  east  of  Washington.  The  area  is  2,659,200 
acres,  of  which  1,825  acres  are  cultivated,  and  13,350  acres  are  said  to  b(^  arable.  The 
irrigating  season  is  182  days  long,  and  the  duty  of  water  is  from  37^  to  75  acres  to 
the  cubic  foot  per  second.  The  water  supply,  exclusive  of  the  limitless  Colorado 
River,  is  31  cubic  fe«t  per  second.  There  are  9  canals,  length  not  given.  The  crops 
are  greatly  damaged  by  lack  of  water.  Sufficient  reservoir  sites  are  reported  to  irri- 
|2:ate  all  the  arable  land  in  the  county.  The  average  depth  of  snow  in  the  mowwi^vvi^ 
IS  4  feet 
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Tho  crops  in  this  connty  aro  much  the  same  as  in  the  foregoing,  though  moresmal- 
grain  and  hay  ar<^  raised  in  proportion  to  tho  area  cultivated. 

San  Juan  County. — TJiis  county  lies  in  tlio  southeastern  corner  of  the  Territory.  Most 
of  it  is  now  proposed  to  be  made  an  Indian  reservation.  Its  area  is  r>,^09,9'<i0  arros. 
There  is  a  narrow  strip  of  land  along  the  Colorado  and  San  Juan  Rivers  that  will  pro- 
duce the  crops  of  Washington  County,  and  has  an  unlimited  water  supply.  Most  of 
the  cultivated  area  is  5,000  feet  above  the  sea,  near  tho  La  Sal  Mountains.  There  are 
1,025  acres  cultivated.  Dry  farming  is  successful  in  some  localities  in  the  mountains. 
There  are  good  facilities  for  storage  of  water. 

Other  counties. — Small  parts  of  Garfield  and  Pi  Ute  Counties  situated  along  theCol- 
ora<lo  are  capable  of  raising  the  same  i)roducts  as  Washington  County. 

To  sum  up  we  find  tJiere  aro  about  500,000  acres  of  land  under  cultivation  at  the 
present  time.  This  area  could  bo  doubled  from  the  present  canals  if  there  were  more 
water  and  by  new  canals,  etc.  The  various  counties  estimate  that  about  1^,500,000 
acres  could  be  redeemed.  This  is  doubtles  three  and  a  half  times  too  large.  Tho  aver- 
age depth  of  snow  in  the  mountains  is  4  feet.  The  length  of  the  irrigating  season  in 
themoist  counties  is  one  hundred  and  iifty-two  days  ;  in  thedry  counties  it  isaboutthe 
same  in  cultivated  areas ;  in  the  hot  counties  it  is  about  two  hundred  days.  The  re- 
turns are  very  unsatisfactory  in  this  respect  and  must  be  wholly  revised.  The  duty 
of  water  is  about  80  acres  to  the  cubic  foot  per  second  in  tlio  moist  counties,  in  the 
dry  counties  it  is  uncertain,  and  in  the  lower  hot  counties  it  is  about  20  acres.  The 
water  supply  is  about  3,000  cubic  feet  per  second  for  the  moist  counties,  250  for  the 
dry  counties,  and  250  for  the  hot  counties ;  total  3,.500  cubic  feet  per  second.  This  is 
probfibly  our  minimum  water  supply  throughout  the  driest  years  in  the  counties  re- 
ported. If  we  were  to  add  the  supply  in  the  Green  and  Grand  Rivers  this  amount 
would  be  more  than  doubled.  Almost  all  of  the  present  supply  is  appropriated  dur- 
ing the  irrigating  season  and  our  Territory  must  remain  at  a  stand-still  without  water 
storage.  There  are  150  reservoir  sites  reported  in  detail  and  nearly  as  many  more 
mentioned.  They  vary  in  capacity  from  1.30  square  miles  to  one  acre,  and  from  2  feet  to 
100  feet  deep.  About  one-third  of  the  croj>s  were  lost  this  year  through  lack  of  water., 

Utah,  Nev.ula,  and  Arizona  are  the  most  arid  portions  of  the  United  States,  and 
therefoic  the  proservatiou  and  economical  use  of  all  their  water  supply  is  an  impera- 
tive nece^i.'-ity.  To  show  how  we  differ  from  Colorado  and  tho  East,  1  have  prepared 
a  diagr;::n  of  th(\  average  monthly  rain-fall  of  Salt  Lake  City  for  thirty-throe  years, 
an<l  of  Denver,  Colorado,  and  Des  Moines,  Iowa,  since  the  beginning  of  observations 
there. 

During  th('-  irri'jjating  season  here  Des  Moines,  a  place  where  irrigation  is  not  neces- 
sary, has  a  rain  lull  of  over  2  acre  feet  and  Denver  almost  1  acre  foot,  while  Salt  Lake 
has  loss  than  two-l  birds  of  an  acre  foot,  which  would  make  a  diflerenco  of  about 
11,000  cubic  fcot  to  the  acre,  which  must  be  made  up  by  that  much  more  water  from 
tho  streams  to  irrigate  our  land  as  well  as  that  of  Colorado  is  irrigated,  lint  during 
tho  satne  period  tli<^  nlativo  humidity  of  Denver  is  3  degrees  higher  and  tho  temper- 
ature 2  dogreos  lower,  which  would  greatly  increase  the  amount  of  water  required  to 
irrigate  an  acn^  cf  lan<l  in  Utah  in  proportion  to  that  of  Colorado.  Besides  this, 
Denver  is  nearly  50  milos  from  the  crest  of  the  mountains,  from  which  a  part  of  its 
moisture  is  derived,  whih^  iSalt  Lake  City  is  but  10  miles  and  has  a  lake  cf  2, 000  square 
miles  in  area  within  7  miles  on  the  other  side.  These  things  make  Denver  fairly  rep- 
resentative of  northern  Colorado  in  general,  while  they  show  Salt  Lake  City  as  the 
place  with  at  least  50  per  cent,  more  rain-fall  than  the  rest. of  the  Territory  (save  the 
mountains  themselves)  and  with  a  very  abnormal  humidity.  Therefore  what  applies 
to  Salt  Lake  in  the  great  amount  of  water  required  per  acre  will  apply  with  redoubled 
force  in  the  dry  and  hot  counties. 

We  have  had  evaporating  pans  located  in  various  parts  of  the  Territory  for  the  last 
two  months,  and  though  these  were  of  necessity  placed  out  of  the  reach  of  tho  wind 
tho  evaporation  averaged  three-tenths  of  an  inch  per  day,  often  running  up  to  five- 
tenths  of  an  inch.  Had  they  been  placed  where  tho  wind  could  have  reached  them 
the  eva])oration  would  have  equfiled  15  inches  per  month.  The  enormous  drain  upon 
our  water  supply  can  therefore  be  well  understood.  This  militates  against  shallow 
reservoirs  in  the  valleys.  If  Utah  Lake  were  raised  3  feet  its  water  would  all  be 
evaporat(»d  during  the  irrigating  season  if  none  flowed  in  or  out.  Enough  to  irri- 
gatii  83,000  acres  would  go  up  in  the  air.  From  records  kept  in  the  mountains  the 
evaporation  there  during  the  same  period  was  only  eight-hnndrodths  of  an  inch,  .and 
never  exceeded  seventeen-hundredths  per  day.  Therefore  reservoirs  in  the  mount- 
ains are  at  least  four  times  .is  valuable  .is  those  in  the  v.illeys.  We  do  not  yet  know 
the  rain-fall  in  tho  lie.irt  of  our  mountains,  but  it  will  not  fall  far  short  of  40  inches 
nor  more  than  (JO  inches  per  annum.  It  should  be  observed  that  though  we  have  2 
inchos  more  rain-fall  in  Salt  Lake  than  in  Denver,  yet  but  40  per  cent,  of  it  falls  dur- 
ing tli<^  irrigating  se.ison  while  73  per  cent,  of  Denver's  rain-fall  comes  when  it  is 
jxv'ded  most. 

TIic  jxtsHihility  of  reclaiming  Utah  by  aTteft\aTv  wtiUHhaabecn  greatly  ovorastimated. 
All  th(3  wells  80  fill  obtained  have  beea\  louuiWn  »m\\eo\\?iol  WiCi\>«iSv\i^Qil\XiftWicieut 
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bSCILLATIONS   OF   TITE    RAIN-FALL   AND   SALT   LAKE.  lii. 

^Ice  of  which  Groat  Rait  Lako  is  tho  salino  rcniaiudor ;  thn  aroa  of  that  hiko  novor 

ik^oeo<lB  18,00()  84]iiaro  miles.    Tho  clay  Kodimcnt  from  that  lake  makes  tho  imporvioiis 

V^p  of  those  snhtorrauoan  reservoirs,  wlioso  rims  are  but  slightly  elevated  above  tho 

Vi]ia|;e8,  and  tho  reservoirs  arc  fed  from  tlie  bases  of  the  moiniiaiiis  where  tho  surface 

^V^ter  nms  over  tho  gravel  d<5bris  between  the  luonu tains  and  the  clay  rim.     Tho 

wverago  dopth  of  these  artesian  wells  in  Salt.  Lako  Valley  is  about  100  feet,  in  Utah 

V^alloy  200,  aud  in  Tooele  abont  the  same.     In  Millard  County  a  few  wells  have  been 

^riveu  with  a  depth  of  abont  200  feet  imd  ailow  of  ono-lialf  to  10  gallons  per  minnto 

'tbrouuli  li  inch  pipe.     Since  no  solid  rock  is  struck  in  driving  these  wells  they  aro 

▼©py  UaMo  to  clog  up  in  a  few  years.     The  How  in  Salt  Lako  V.iUey  will  not  average 

%  gallons  per  minute,  though  some  wells  far  exceed  that.    A  well  flowing  iive  gal- 

loDB  por  niinntc  will  irrigate  an  aero  of  ground. 

STATEMENT  OF  MARCUS  E.  JONES,  OF  SALT  LAKE  CIT7. 

Tho  Chairman.  The  coinmittoo  will  be  gljid  to  hear  anything  tbat 
yon  bavo  to  say  in  regard  to  irrigation  liero  or  elsewbere. 
.  Mr.  Jones.  r(Thai)8  it  is  hardly  worth  while  for  mo  to  say  anything 
in  general,  bnt  there  are  two  or  three  points  that  I  would  like  to  correct. 
It  has  l)een  stated,  for  example,  that  oar  rain-fall  is  liable  to  increase. 
There  is  no  evidence  whatever  of  that.  On  the  other  hand,  theevidenco 
is  ail  the  other  way.  The  rainfall  of  the  United  States  in  general 
reached  its  maximnm  in  1879  or  thereabonls,  and  from  that  time  to  this 
the  rain-fall,  in  the  western  part  of  the  United  States  at  least,  has  been 
decreasing,  and  it  is  now  considerably  lower.  The  average  rainfall  of 
Salt  Lake  City  for  thirty-three  years  is  given  as  17.2G  inches.  J  have 
worked  the  rain-fall  ont  as  far  back  as  1843  from  tho  oscillations  of  tho 
Great  Salt  Lake,  and  the  average  rain-fall  will  run  but  a  trifle  above  16 
inches.  My  diagram  [exhibiting  itj  represents  for  a  period  of  fifty 
years  the  rain-fall  of  Salt  Lake  City. 

Tlie  CnAiUMAN.  Explain  to  the  committee  a  little  how  you  worked 
tbat  one  from  oscillations.     Uow  can  you  get  at  it  in  that  way  1 

Mr.  Jones.  1  have  a  diagram  here  that  will  explain  it.  The  heavy 
marks  in  thi»  diagram  are  the  rain  fall,  while  the  somewhat  line  marks 
are  the  oscillations  of  the  great  Salt  Lake.  The  oscillations  of  that 
lake  are  about  14  inches  per  annum,  as  an  average,  right  through.  The 
osiullations  of  the  Great  Salt  Lako  follow  the  oscillations  of  the  rain  fall 
with  remarkable  accuracy.  That  diagram  begins  at  1814  and  runs  to 
1889,  and  the  observjitions  shown  tliere  are  the  ones  that  are  re- 
corded. We  have  a  gauge  at  the  lakes  that  is  read  every  two  weeks, 
and  from  it  the  oscillations  are  made  out. 

SiMiator  Jones.  What  do  you  mean  by  oscillations— the  rise  and  fall  f 

Mr.  J\)NKS.  Yes;  it  rises  14  inches  on  an  average  and  falls  14 inches. 
Last  year  it  fell  20  inches  instead  of  14.  This  year  it  will  fall  3  feet 
^MMiiaps. 

The  Chairman.  May  not  the  taking  out  of  the  water  by  irrigation 
iffect  it  I 

Mr.  Jones.  No;  there  has  been  no  ap])reciable  effect  for  forty-seven 
■  »arH.     It  makes  no  <lifference  apparently.     All  the  water  goes  bacik. 

^nr  <5orrect  recoi'd  goes  hiu^k  to  1850.    Then,  from  1847  to  1850  [  have 
.ia.^Je  out  that  rain-fall  from  the  <laily  or  weekly  ])aper  that  was  pub- 

■»'^l  at  that  time,  and  from  the  diaries  of  old  residents  who  wrote 
u  A'lu-never  tliere  was  a  rain.  Rain  is  a  very  important  thing  here, 
*■  tliey  wrote  down  the  dates  and  the  character  of  the  rainfall.  From 
•lai  I  liave  l)een  able  to  make  out  this  diagram  with  reasonable  cer- 
caiiity  to  1847.  I>eyond  and  ba<*-k  of  1847  I  have  not  put  in  the  oscilla- 
JoiiR  ''f  t'***  lake,  but  I  shall  do  so  back  to  184J^  w  l\e\\  V  Vwwvs  wsv  q\\^\' 
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From  1847  back  to  1843 1  make  out  the  oscillatiooB  of  the  lake  in  this 
way :  When  General  Fremont  came  here  he  states  that  there  was  a  cer- 
tain percentage  of  chloride  of  sodium  that  was  obtained  by  boiling 
down  the  salt  of  Salt  Lake.  The  more  solid  that  lake  is  the  more  it 
precipitates  the  less  soluble  elements  and  the  longer  it  holds  the  more 
soluble  elements.  Consequently  Fremont's  residium  being  nearly  all 
salt  shows  that  the  lake  was  almost  saturated  with  salt,  and  in  that 
case  it  must  have  been  4  feet  lower  than  it  is  now.  Fremont  speaks 
of  going  across  from  the  main-land  to  Aiitelope  Island  dry  shod.  That 
point  is  4  feet  lower  than  at  present.  Consequently  the  lake  must  have 
l)een  4  feet  lower  than  it  is  now.  From  that  I  make  out  the  rain-falls; 
because  if  that  were  4  feet  lower  than  it  is  now  it  could  not  have  had  a 
rain-fall  of  more  than  13  inches  and  probably  not  more  than  10.  The 
rain-fall  diagram  1  have  made  out  in  the  hypothetical  way  as  far  back 
as  1814  by  taking  the  rain-fall  records  of  Philadelphia,  Boston, 
Marietta  (Ohio),  and  some  other  places.  A  diagram  like  this  can  be 
maile  up  from  data  bearing  upon  other  places  which  very  nearly  coin- 
cide with  each  other.  By  putting  down  my  Salt  Lake  curve  below  these 
(of  course  ours  will  be  from  14  to  20  inches  below  theirs)  I  find  our 
curve  follows  their  curve,  only  that  it  is  about  a  year  behind  all  the 
time. 

The  CnAiEMAN.  Since  you  kept  a  record  you  found  that  it  follows 
theirs,  but  that  it  is  a  year  behind? 

Mr.  Jones.  Yes;  whereas  the  curve  of  San  Francisco  will  follow  their 
record,  only  that  it  will  be  two  years  behind.  Consequently  moisture 
goes  westward,  contrary  to  what  people  have  supposed.  When  I  came 
to  where  our  rain-fall  curve  stops  I  could  supply  it  approximately  to 
the  beginning  of  our  observation.  That  is  only  approximate,  but  it  is 
valuable  notwithstanding.  From  the  rain-fall  curve  you  will  see  that 
the  rain-fall  of  the  whole  country  increased  in  1814,  when  the  observa- 
tions began,  to  187G,  1877,  and  1878.  That  was  the  climax  of  rain-fall, 
not  only  in  Salt  Lake  City,  but  in  the  whole  country.  From  that  time 
to  tills  it  has  been  going  down.  The  lake  is  now  within  4  feet  of  the 
Stansbury  record  of  1849. 

The  Chairman.  Have  records  been  kept  in  any  part  of  the  world  to 
know  whether  this  diminishing  record  of  the  rain-fall  is  permanent^ 

Mr.  JoNKS.  It  apparently  runs  by  cycles. 

The  Chairman.  We  go  down  a  point  and  then  come  up  again  f 

Mr.  Jones.  Yes.  The  oscillations  of  the  Salt  Lake  are  shown  by  a 
line  on  the  diagram  while  another  line  shows  the  rain-fall.  It  is  not 
altogether  regular,  but  is  comparatively  so.  There  is  a  three  years' 
oscillation  and  a  nine  years'  oscillation,  and  there  is  a  pretty  well  de- 
fined thirty  years'  oscillation.  I  am  satisfied  that  it  goes  in  larger  and 
larger  cycles  all  the  time. 

Senator  Jones.  What  line  is  this  [indicating  a  line  on  the  diagram]  ? 

Mr.  Jones.  The  old  storm  line  of  the  lake  when  Stansbury  was  here 
in  1849.  This  [another  line]  represents  the  new  storm  line.  They  are 
about  6  feet  apart. 

Mr.  Newell.  The  vertical  lines  are  years? 

Mr.  Jones.  Yes. 

Mr.  Newell.  What  do  the  horizontal  lines  represent  ? 

Mr.  Jones.  Inches  and  feet.  In  other  words,  Great  Salt  Lake  is 
twelve  times  as  sensitive  as  the  rain-fall.  Secondly,  we  must  look  to 
the  oscillations  of  the  lake  to  help  us  out  where  the  records  of  the  rain- 
fall are  too  slight  to  be  appreciable. 
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iouator  JoNRS;  I  undorstand  that  thoraia-fall  reached  that  point  in 
)  year  indicated  on  tlie  diagram  *? 
^r.  J  ONES.  Yes. 

Senator  Jones.  Then  these  are  inches  as  to  tbe  rain-fall  ? 
tfr.  Jones.  Yes. 

Senator  »Jones.  And  they  are  feet  as  to  the  oscillations  of  the  lake  ? 
Mr.  Jones.  Yes. 

Che  CnAiEMAN.  Have  you  a  written  explanation  of  this  diagram  ? 
Vlr.  Jones.  No;  it  was  made  for  my  own  use.    It  is  the  result  of  ten 
Ars  of  study. 

The  Chairman.  Have  you  published  it  t 
Mr.  Jones.  No. 

Tbe  Chairman.  Do  you  propose  to  publish  it  at  some  time  f 
Vlr.  Jones.  I  suppose,  sometime,  when  I  get  it  complete.    You  gen- 
men  may  have  a  copy  of  it. 
The  Chairman.  We  will  be  very  glad  to  have  it. 
Mr.  Thomas.  We  will  have  a  copy  of  it  made  with  a  description  to 
x>mpany  it,  and  sent  to  the  committee. 

Mr.  Jones.  I  bave  been  compelled  to  take  the  Fort  Douglas  rain-fall 
pve,  which  is  not  only  erroneous  but  we  do  not  know  which  way  it 
es.  We  do  not  know  whether  it  is  2  inches  too  little  or  2  inches  too 
ich.  So,  for  a  period  of  five  years  this  diagram  is  liable  to  correction. 
With  regard  to  artesian  wells  there  is  one  point  that  I  wish  to  speak 
1  heard  Major  Powell  explain  a  little  to  you,  so  that  I  will  not  need 
go  over  the  whole  subject : 

Lake  Bonneville,  of  which  Salt  Lake  is  the  remainder,  covered  about 
sOOQ  square  miles.  There  were  a  number  of  depressions  in  that  lake— 
lit  Lake  now  occupying  the  lowest  and  Sevier  Valley  being  one  of  the 
gbestones.  Then  Tooele  Valley  and  the  desert  out  here,  and  others, 
»Qnected  with  a  smaller  depression.  Tbe  lake  deposited  sediment  to 
e  depth  of  200  feet. — two  layers  of  clay,  then  sand.  I  have  a  record  of 
veral  hundred  feet  down,  and  every  C  feet  downward  there  is  an  al- 
ruation  of  clay  and  sand.  After  you  go  down  through  the  first  stratum 
elay,  which  Professor  Gilbert  speaks  of  as  a  white  clay  or  marl,  you 
uie  to  a  small  stratum  of  sand  which  gives  out  brackish  water.  Then 
u  get  to  a  sandstone  that  was  evidently  placed  there  before  Lake 
►inieville  began.  Whenever  you  strike  that  you  get  a  flow  of  water, 
yon  are  in  one  of  these  artesian  basins.  The  rim  of  the  basin  is  very 
^lit,  probably  never  over  50  feet  above  the  bottom  of  the  valley.  In 
I  lie  places  it  is  00  feet;  but  on  an  average  not  over  50  feet  above  the  bot- 
it)  of  the  valley  where  the  artesian  waters  are  to  be  found.  They  get  an 
erage  of  say  about  25  gaHous  i>er  minut^e.  These  wells  have  been 
nsidered  to  be  the  solution  of  the  irrigation  question  in  this  Territory, 
ut  in  the  course  of  three  years  they  cave  in  and  people  have  to  con- 
ruct  them  over. 

Senator  Kbaoan.  Can  you  tell  us  bow  this  supposed  ancient  lake  got 
le  name  of  Bonneville'? 

Mr.  Jones.  It  was  named  after  an  army  oflBcer  by  the  name  of  Bon- 
Hville. 

The  Chairman.  Is  there  a  probability  of  their  exhausting  the  arte- 
ian  supply  if  they  dig  too  many  wells  f 
Mr.  Jones.  There  is. 

The  Chaihman.  Is  there  evidence  of  their  diminishing  nowf 
Mr.  Jones.  Yes;  every  well  diminishes  the  supply  of  the  others.    Of 
ourse,  there  is  one  basin  in  one  valley,  and  another  bas^iu^  \\\c>\^  ^\  \v:!?c«^ 
iintinct,  in  another  vallej;  and  they  have  no  appareut  couw^eXXiiw  ^^WVjl 
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one  another.    In  the  Wasatch  Valley  it  is  kepi  comparatively  fall.  'W'ft 
have  perhaps  a  good  many  n^cUs  in  this  valk\v,  and  (he  supply  of  wi 
is  diminishing  all  around.    It  sometimes  liapi^ens  that  a  man 
woli  near  the  center  of  the  valley,  and  another  man's  well,  asa  coi 
quence,  dries  up.    The  city  has  dug  one,  and  it  has  dried  up  the  WJ 
at  another  man's  well  and  he  has  brought  suit  against  the  city. 

The  Chairman.  What  formation  furnishes  the  large  supply  of 
sian  wells? 

Mr.  »J  ONKS.  You  must  have  rock.    You  must  have  the  older  strata.  ;.^ 
does  not  matter  whether  it  is  tertiary  or  cretaceous  rock,  but  if  yoai 
down  iar  enough,  and  then  get  to  3  or  4  feet  of  solid  rock,  whu 
located  in  a  proper  way,  and  then,  after  getting  through  it,  tap! 
artesian  reservoir,  anywhere  from  6(K)  feet  to  several  thousand^ 
will  get  an  amount  of  water  coming  up  that  is  simply  immense. 

The  Chairman.  You  have  to  get  below  the  stratum  that  liolds  itfri 

Mr.  Jones.  You  have  to  get  below  the  (jlay  and  limiwiitone.    Wl  ' 
ever  yon  get  below  that,  you  get  a  supply  of  water. 

The  Chairman.  What  form^ition  supplies  that  water! 

Mr.  Jones.  The  Dakotii  supi^ly,  I  suppose,  comefi  from  close  to^ 
Rocky  Mountains;  the  Colorado  siip[>ly  comes,  I  suppose,  fronr  a 
30  to  50  miles  from  there. 

The  Chairman.  Ilave  you  visit<?d  the  Dakota  wells! 

Mr.  Jones.  Yes;  1  have  been  all  over  that  section. 

The  Chairman.  It  was  a  matter  in  which  the  committee  was  mil 
interested.    There  is  in  Dakota  a  magnifit'ient  demonstration  of' 
power  of  these  wells;  but  nobody  gave  us  any  account  of  the 
failing.     Have  you  given  much  attention  to  the  question  of  the  si 
of  supply! 

Mr.  Jones.  No;  1  have  not.    My  impression  is  that  it  is  under 
recent  rocks.    1  have  not  studied  up  the  subject  enough  to  say 
tively  about  that.    The  supply,  however,  comes  from  the  west. 

The  Chairman.  Should  you  think  that  a  continuous  flow  could 
had  frou)  there  on  a  large  scale,  as  at  present,  or  will  the  wells  ev« 
uaily  exhaust  the  supply! 

Mr.  Jones.  1  do  not  think  they  will,  except  by  very  great  muh 
cation  of  wells.    Theirs  are  the  true  artesian  wells  while  ours  are  no^^^ 

The  Chairman.  (Jur  information  was  that  they  went  through 
600  to  ),500  feet  deep,  depending  on  the  altitud^  of  the  surface, 
that  after  going  through  various  strata  they  go  through  a  hard  lii 
stone  and  then  a  loose  sandstone,  and  that  they  have  not  peneti 
through  that  yet.  '.f'3{ 

Mr.  Jones.  Major  Powell  cjin  tell  you  more  about  that  than  1 
It  may  be  in  triassic  sandstone  or  it  may  be  in  the  upper  tertij 
probably  the  latter. 

The  Chairman.  It  has  a  fine  flow! 

Mr.  Jones.  1  do  not  think  there  will  be  any  decrease  in  the 
there  caused  by  the  increase  in  the  number  of  wells.  Knt  in  Utah  it 
very  different.  The  artesian  wells  or  basins  are  very  large,  some  ^ 
them  occupying,  ])erliaps,  100  square  miles;  but  the  water  is  obtainatfll.^ 
only  around  on  tlie  e<lge,  and  when  you  get  out  to  the  middle  of  IJIfiriJ 
valley,  you  are  so  far  away  from  the  source  of  the  supply  that  you  wtttf 
get  only  about  half  a  gallon  a  minute,  which  is  only  enough  for  driIil|Ei 
ing  purposes.  W(»,  can  not,  therefore,  depend  on  artesian  wells  in  i\iii§ 
vicinity  for  an  increase  of  oar  water  snjjply. 
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COUNTY  STATEMENTS  PBESENTES  BY  THE  GOVEBNOB  OF  UTAH. 

Tho  reports  that  follow  were  made  io  resi)Oiise  to  tbc  annexed  cir- 
vuhir.  This  was  prejiared  by  Governor  Tbpmas,  at  the  request  of  Mr. 
Ilintoii,  irrigatiou  engineer,  on  duty  with  the  committee: 

Executive  Office, 
Salt  Lake  City,  Utah,  Jane  12,  l«89. 
To  the  County  Court  of '■  Caunty  : 

Dkak  »SiR8:  I  have  received  a  letter  from  the  irrigation  engineer  connected  with 
tln^  Uniled  States  Geological  Survey,  statipg  that  a  wpecial  committee  on  irrigatioii, 
ii|>|rointiMl  by  the  Senate  of  the  United  States,  wiil  visit  Utah  about  the  ir»th  of  Au- 
gust next,  uml  asking  that  information  be  procured  for  the  use  of  the  committt'e  with 
a  view  to  future  legislatiou  to  be  directed  to  the  reclamation  of  arid  lauds  by  the  stor- 
age, conservation,  and  distribution  of  the  water-supply. 

i,  tliereforo,  respectfully  request  you  to  luruish  so  far  asmayboi^ossible  information 
covering  the  following  points: 

I.  The  location  of  all  streams,  rivers,  and  irrigating  canals.  These  can  best  be 
shown  on  maps,  sketches  or  tracings,  prepared  on  a  scale  of  2  inches  to  the  mile. 

1*.  List  of  canals  and  ditches,  giving  as  nearly  comph^te  as  possible:  (a)  n:im<3  of 
canal  or  ditch;  (A)  names  of  owners  or  officers  and  their  P.  O.  addresses;  (c)  date 
when  built  or  tirst  in  use;  (d)  streams  from  which  the  water  is  diverted;  (c)  num- 
ber of  acres  irrigated,  and  of  cultivated  land;  (/)  number  of  acres  of  good  land  so 
locat-ed  that  they  could  be  irrigated  by  an  increase  of  the  water-supi)ly  in  the  canals 
or  ditches  now  constructed;  (g)  number  of  acres  that  could  be  irrigated  by  new 
ditches  or  canals, and  new  reservoirs;  (h)  the  available  sites  for  reservoirs,  either 
in  the  valley  or  mountains,  and  the  prob'ible  size  of  such  reservoirs. 

In  addition  to  the  above,  you  are  retjaestied  to  reply  to  the  following  ([uestious : 

1.  What  is  the  average  depth  of  snow  in  your  mountains  during  the  winter? 

2.  When  does  the  irrigatiou  season  begin  and  end  in  each  valley  ? 
',\.  What  is  the  elevation  of  each  valley  above  the  sea? 

4.  Flow  much  water  in  miner^s  inches  orin  cubic  feet  per  second  flows  through  each 
Ktn^am  in  your  county  at  the  point  where  it  can  be  used  for  irrigatiou  during  the  irri- 
l^ating  season? 

r>.  llow  much  water  could  bo  stored  in  suitable  reservoirs  during  the  rest  of  the 
year  ? 

Ij.  How  much  water  is  reqtiired  in  each  valley  or  locality  to  irrigate  an  acre  of 
Bandy  soil  for  each  crop  (small  grain,  grass,  root  crops,  corn,  orchards,  etc.)? 

7.  How  much  water  is  required  to  irrigate  an  acre  of  clayey  or  alkaline  soil  in  each 
valley  or  locality  for  each  crop  as  mentioned  above  ? 

8.  How  often  and  how  long  at  each  time,  is  the  land  irrigated  ? 

i).   How  many  acres  of  crops  have  been  lost  this  year  fnmi  lack  of  water? 

If  the  above  information  could  be  supplemented  by  a  brief  abstract  from  the  county 
reconls  of  the  water  rights  that  have  been  recorded,  it  would  be  of  special  interest 
to  the  committee,  and  would  give  them  reliable  data  showing  the  extent  of  the  ap- 
propriation of  the  water-supidy.  The  abstract  should  show:  (a)  the  date  of  record; 
(6)  name  of  claimant  or  grantee;  (c)  the  amount  of  water  claimed,  appropriated  or 
adjudicated  ;  (rf)  natnn^  of  claim  ami  whether  a  lirst,  second,  or  third  right. 

At  the  liist  session  of  Congress  action  was  taken  by  Congress  looking  to  a  thorough 
investigation  of  the  opportunities  for  building  reservoirs  and  storing  water  for  agri- 
cultural pnrpos4?s,  and  in  pursuance  of  this  purpose  the  Senate  Coiiimittee  will  visit 
Utah  at  the  time  staled. 

The  wat<5r  <|uestion  is  of  vital  interest  to  Utah,  and  I  urge  you  to  furnish  as  com- 
ph^te  information  as  possible,  and  mail  it  to  me  before  August  10,  1^9. 
Very  respectfully, 

Arthur  L.  Tuomas, 

Governor, 


REPORT  ON  beaver  COUNTY. 


1  hereby  submit  the  following  items  concerning  the  waters  of  Beaver  county,  Utah, 
nlK(»  its  distribution  and  use,  togerher  with  a  statement  of  available  rest)rvoir  sites 
un<l  their  capacity  and  the  amount  of  lands  for  available  agriculture.     I  am  fully 
iKAtiNfh'd  also  if  persons  were  appointed  to  make  further  inve8ti|;aUoT\%  \v\  \)\\^ 'tti^ivvw.- 
taiijs,  thai  additional  rebervoir  oitea  could  be  fouud  to  those  aViesbily  e>ti\xTa^ra\»^^. 
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I  also  submit  a  plat  of  the  Beaun  and  Minersvillu  ValitwH,  sliowiu^  tho  streams 
coursing  through  each  aud  the  irrigating  ditches  and  canals  taking  water  therefrom, 
the  area  of  laud  irrigated  from  sink  ditches,  also  the  area  of  unoccupied  surveyed 
luud  that  would  be  available  for  agriculture  with  an  increase  (by  storage  or  other 
means)  of  water  and  the  construction  of  canals  and  other  works. 

In  addition  to  the  above  named  lands  there  are  thousands  upon  thousands  of  acres 
of  laud  lying  west  in  **8ago  Brush,"  **  Ha  Wah  Wah,"  and  other  valleys  that  are  now 
practically  a  desert,  and  for  which  some  system  of  artesian  well  boring  will  be  nec- 
essary to  make  them  available  for  agriculture. 

«  «  *  •  *  «  .        « 

C.  C.  Harris. 

Beservoir  sites  and  lakes  shown  upon  plat  famished  ;  sites  in  nwuntains^  and  not  shown,  uyon 
plat,  and  lakes  now  existing  that  could  be  enlarged  and  utilised, 

KBSEEVOIJi  SITES  AND  LAKES  (AS  SHOWN  CJPON  PLAT  FURNISHED). 


No. 


1 
2 

4 
5 
0 

7 
8 
0 

10 
11 
12 

i:) 

14 


Local  name  of 
sites. 
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Upon  what 
stream  located. 


Bt»aver 

. . .  do 

...do 

North  Creek. 

-do    

Wildcat.... 
Indian  Creek 

— do 

Beam 

— do 

do 

do 

— do 

do 


Remarks. 


Outlet,  narrow  gorgo  in  volcanic  rock. 

Do. 
Outlet,  abutting  ridge  and  mountain. 

Do. 

Do. 

Do. 
Outlet  at  end  of  wash  from  hills. 

Do. 
Outlet  in  one  volcanic  rook  and  abuttiig 
ridge. 

Do. 
Outlet  between  abutting  ridge  and  hills. 
Depression  in  the  land. 

Do. 

Do. 


RESERVOIR  SITES  IN  MOUNTAINS  (NOT  SHOWN  UPON  PLAT). 


1 

a 

4 
5 
6 


Le  BarouMoadowH 
Britt's  Meadows.. 

Kent's  I>ake 

Kent's  A<\jneent . . 

.'...do 

Matthews'  Lake . . 
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Outlet,  gorge  in  solid  rock. 

Outlet  at  int^ersection  of  two  ridges. 

Outlet,  at  Onr  Rook  (a  natural  basin). 

Do. 

Do. 

Do. 


EXISTING  LAKES  THAT  COULD  BE  ENLARGED  AND  UTILIZED. 


1 
2 
3 

4 
5 
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PiiffiT  Lake 

Blue  LaKe 

Twin  Lakes 

...do 

Birch  Creek  Lake 
Kent's  Lak<) 


li 


Beam 

North  Creek. . . 

Beaver 

...do 

do 

....do 


Outlet,  solid  rook  in  gorge. 

1)0. 

Quite  deep  and  easily  enlarged. 

Do. 
Occasionally  dries  up. 
Artificial  and  noted  under  reeterroir  dtM 
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Notes. 

Area  of  wator-sbed  of  tlio  Boavor  MoiiutaitiH,  IHO  s<|iiaro  iiiilcK. 

Altitmlo  of  IJoavcr  Mountains,  about  10,000  foot.  First  bi^boBt  x>()ak,  11,894  feet 
(Mount  Belkiia})) ;  socoud  bi^boat  peak,  ll,7;J0  feet  (Mount  Baldy). 

Deptb  of  snow  annually  falling  ou  JJoavor  Mountaius,  cHtimatod  deptb  not  known, 
but  by  some  plaood  at  8  foot,  it  falling  from  4  foot  to  20  foot  in  ditferont  Bectitiuii. 

AGBICULTUBAL  LANDS  8UEVEYKD,  OCCUrUSD,  AND  UHOCCUPUfiD. 

Beaver  Valley, — Occupied  (about),  7,500  acres,  irrigated;  4,750  acres  not  irrigated; 
unoccupied,  97,280  acres,  of  wbicb  about  GO  per  cent,  is  available  for  agriculture, 
wit  b  storage  of  water.     Altitude  of  Beaver  Vall(\v,  0,020  feet. 

Minersville  Valley, — Occupied  (about),  2,000  acres,  irrigated;  1,000  acres  not  irri- 
gated; unoccupied,  131,328  acres,  of  wbicb  about  95  per  cent,  is  available  for  agri- 
culture, witb  storage  and  increase  of  water.  Altitude  of  Minersville  Valley,  5,090 
feet. 

Irrigating  streams. — Tbe  cross-soctioual  area  of  an  ordinary  irrigating  stream  is 
about  20  incbos  wide  by  5  incbes  in  deptb,  or  130  incbes  face.  Speed  of  sucb  irri- 
gating stream  about  06  feet  per  minute,  of  wbicb  it  is  estimated  to  run  aboat  80  per 
cent,  ofnts  comx)uted  volume  (see  Leffel's  Water  Works). 

Tbe  irrigating  season  commences  about  May  15  and  ends  about  August  15  of  each 
year,  crops  of  lucern,x)otatoeSt  orcbards,  and  gardens  being  irrigated  one  moutb  later. 

IIEPOKT  ON  BOX  ELDER  COUNTY. 

Tbe  soutlujastern  part  of  Box  Elder  County  embraces  about  3,000  acres  of  land 
under  cultivation,  of  wbicb  about  10  percent,  constitutes  made  or  natural  meadow. 
About  2,100  acres  of  tbis  section  is  under  irrigation,  of  wbicb,  bowever,  but  a  small 
portion  lias  suflicient  water  to  produce  a  good  agricultural  crop  in  dry  seasons.  Tlie 
water  stipply,  witb  tbe  exception  of  a  few  minor  springs  claimed  by  privat6  partieti, 
is  obtained  from  Willard  and  Tbree  Mile  creeks. 

Willard  Creek,  so  far  as  ascertained,  furnisbes  no  favorable  location  for  reservoirs, 
tbe  fall  being  too  great,  but  experience  bas  proved  tbat  about  one-tbird  the  amount 
of  water  could  be  saved  if  tbe  bed  of  tbe  creek  was  walled  up  witb  rocks. 

Tbree  Mile  Creek  bas  an  excellent  location  for  a  resc^rvoir  at  tbe  bead  of  the  creek. 
Here  is  found  a  basin  witb  a  swampy  bottom  and  containing  several  minor  springs, 
tbe  wbolo  surrounded  by  mountains.  A  dam  at  the  outlet  of  this  basin,  260  feet 
long,  20  feet  high  at  the  bed  of  the  creek,  would  inclose  over  3,000,000  cubic  foet  of 
water,  snllicient  to  irrigate  700  acres  of  land.     Cost  of  dam,  $800. 

Summary, — Cultivated  land  in  this  section,  3,000  acres;  irrigated  land  in  tbis  sec- 
tion, 2,100  acres;  meadow, 300  acres;  proposed  reservoir  dam  site,  cost,  |i800;  area 
subject  to  cultivation  if  supplied  with  water,  2,500  acres. 

Willard  Creek  is  owned  and  controlled  by  the  city.  Three  Mile  Creek  is  claimed  by 
adjoining  settlers.  Iiilevation  of  agricultural  laud,  4,230  to  4,400  feet  above  sea; 
elevation  of  head  of  Willard  Creek,  9,200  feet;  elevation  of  Three  Mile  Creek, 
6,300  feet. 

The  section  in  which  Brigham  City,  the  county  seat,  is  located  has  an  area  of 
nearly  9,000  acres  of  cultivated  land,  of  wliich  about  5,100  acres  are  under  irrigation. 
About  1,900  acres  are  in  meadow.     Qufintity  of  water  insufficient  for  indnstrial  use. 

Reservoir. — East  of  Brigham  City,  in  what  has  acciuired  the  local  name  of  "Devil's 
Gate  Valley,"  owing  to  the  rough  inlet  at  the  head,  and  much  above  Box  Elder  Creek, 
is  a  good  reservoir  site.  A  dam  at  the  contracted  place  shown  by  the  map^  300  feet 
long,  50  feet  high  at  the  bed  of  the  crock,  would  inclose  over  15,000,000  cubic  feet  of 
water,  suflicient  to  water  3,000  acres  of  land.  The  water  is  so  far  unclaimed,  as  it 
cefisos  to  connect  with  Box  Elder  Creek  during  the  summer. 

Summary. — One  reservoir  site  (proposed  dam)  cost,  Jf 4,000 ;  cultivated  land  in  this 
section,  9,000  acres;  irrigated  land  in  this  sectiou,  5,100  acres;  meadow,  1,900. 

Box  Elder  Creek  owned  by  Brigham  City;  creeks  at  Honeyville  owned  by  that 
town  and  farmers;  elevation  of  agricultural  land,  lower  belt,  4,250  to  4,500;  Man- 
tua or  higher  valley,  5,108  feet. ;  reservoir  In  Devil's  Gate  Valley,  0,100  feet  above  the 
sea;  soil  subject  to  irrigation  if  supplicMl  with  watev,  15,000  acres. 

•The  next  section  embraces  nearly  12,000  acres  of  cultivated  soil,  of  which  aboat 
1,900  acres  are  irrigated. 

Beaver  Creek,  in  the  northeast  of  the  section,  has  one  fine  reservoir  site  (dimen- 
sions and  location  not  reported),  of  which  that  country  is  greatly  in  need.  Cost,  H&JO, 

The  springs  on  sectiou  29,  township  11,  are  composed  of  hot  and  cold,  salt  and  fresh 
water,  resi)ectively.    Tbeao  are  separated  by  a  dam  and  tbe  cold  and  fresh    water 
convoyed  to  Honeyville  town  for  irrigation  in  a  canal  If  miles  long,  4  feet  wide,  and 
i^faot  deojf,  at  a,  fall  of  li  foot  to  the  mile. 
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The  additional  area  tUat  could  be  irrij^ated  in  this  section  if  water  could  be  pro- 
vided is  not  far  from  19,000  acres. 

Salt  Spring  on  section  6,  township  11  north,  range  '^  west,  is  of  a  brackish  nature. 
The  consequence  is  that  it  is  nearly  abandoned  fur  irrigation  except  on  alfalfa,  to 
which  it  seems  to  be  less  injurious.  The  same  note  will  apply  with  full  force  on  the 
waters  of  Malad  River. 

Summary. — Cultivated,  12,000  acres;  irrigated,  1,900  acres;  subject  to  irrigation  if 
wftter  provided,  19,000  acres ;  reservoir  site  (proposed),  1 ;  elevation  of  farms,  4,280  to 
4,500  feet  above  sea. 

The  upper  section  of  county  contains  about  6,000  acres  of  cultivated  soil  without 
water.  No  site  for  reservoir  is  reported.  Elevation  of  farms  are  from  4,420  to  4,540 
feet ;  subject  to  irrigation  if  water  is  supplied,  600  acres. 

A  dam  is  proposed  across  Bear  River  with  a  canal  from  there.  Surveys  have  been 
made  for  a  dam  250  feet  long  and  20  feet  high  across  the  river ;  a  tunnel  14  by  10 
feet  for  11  miles  out  and  in  through  the  clilFs,  with  a  fall  of  4  feet  per  mile,  and  then  a 
canal  70  feet  wide  and  6  feet  deep,  fall  1  foot  per  mile.  About  one- half  mile  below 
the  dam  it  is  proposed  to  flume  part  of  the  water  across  the  river  into  a  canal  on  the 
west  side  of  the  river.  On  the  west  side  of  the  river  the  canal  is  surveyed  for  a  dis- 
tance of  45  miles,  and  on  the  east  side  it  crosses  the  boundary  line  into  Weber  County, 
at  a  distance  of  about  43  miles. 

The  Malad  River  section  shows  3,000  acres  of  cultivated  soil.  Canals  and  ditches 
were  buUt  as  early  as  1868  and  the  water  taken  out  of  Malade  River  by  aid  of  a  dam. 
The  water  being  of  a  brackish  character  proved  injurious  to  the  vegetation  and  the 
irrigation  abandoned,  except  on  alfalfa  to  a  limited  extent.  About  22,000  acres 
additional  could  be  cultivated  if  water  was  applied. 

About  14  miles  of  canals  were  constructed.  The  main  canal  4  miles  long,  12  feet 
wide,  2  feet  deep,  and  l^foot  fall  per  mile. 

There  are  80  acres  of  dry  farm  at  Blind  Spring  on  section  10,  township  12  north, 
range  4  west,  and  1,000  acres  cultivated  in  Blue  Spring  Valley,  of  which  150  acres  are 
irrigated. 

The  canals  are  two  in  number  and  2^  miles  in  length,  3  to  4  feet  wide  at  bottom,  and 
falls  4  feet  per  mile.  The  owner  is  Promontory  Stock  Ranch  Company,  Promontory, 
Utah. 

Note. — The  canals  take  all  the  water  and  no  chance  for  reservoirs  is  reported. 
About  2,000  acres  additional  could  be  irrigated  if  water  is  supplied.     Elevation  is 
about  4,700  feet  above  sea-level. 

The  Portage  section  represents  about  7,000  acres  of  land  under  culture,  of  which 
2,500  acres  are  irrigated  for  grain  or  hay. 

The  main  water  supply  is  Malad  River  through  Portage  Ditch,  10  feet  wide,  2  feet 
deep,  7  miles  long,  and  rails  1-J-  feet  j)er  mile.  The  water  in  said  river  is  good  at  this 
point,  the  bad  water  running  in  from  some  mineral  spring  below. 

Portage  Creek  supplies  Portage  town.  This  creek  has  a  fine  site  for  a  reservoir. 
The  settlers  had  begun  construction,  but  it  was  abandoned  for  want  of  means.  Its 
estimated  dimensions  are :  Length,  600  feet :  height,  20  feet ;  contents,  15,000  cubic 
yards ;  capacity,  20,000,000  to  25,000,000  cubic  feet  of  water ;  .$40,000  cost. 

This  section  also  nas  been  a  thriving  Indian  settlement,  with  many  houses  and  good 
farms.    The  water  supply  is  inadequate. 

Summary. — Cultivated  land,  7,000  acres;  irrigated  land,  2,500  acres ;  reservoir  site 
(proposed),  1 ;  arable  land  if  water  supplied,  3,000  acres ;  elevation  of  farms,  4,500 
feet  to  4,600  feet  above  sea ;  elevation  of  reservoir,  5,000  feet  above  sea. 

Two  other  sections  show,  one  a  cultivated  area  of  nearly  4,000  acres,  of  which  2,0^0 
acres  are  under  irrigation.  There  are  two  chances  for  reservoirs,  but  locations  and  di- 
mensions are  not  reported.  Water  supply  insufficient.  Elevation  of  farms  5,640  to 
5,675  feet  above  the  sea.    In  meadow,  150  acres. 

The  other  represents  a  cultivated  area  of  nearly  1,500  acres,  including  250  acres  in 
meadow.  About  950  acres  are  irrigated.  Nearly  11  miles  of  canals  have  been  built. 
Width,  4  feet ;  depth,  2  feet;  fall,  3  feet  per  mile.  Elevation  of  valley  4,600  to  4,625  feet 
above  sea.  Water  supply  insufficient.  Facilities  for  reservoirs  good,  but  no  report 
made  on  locations  and  dimensions.  Additional  arable  land  if  supplied  with  water, 
2,500  acres. 

The  most  northerly  section  of  country  is  one  that  has  been  very  hard  for  the  set- 
tlers to  subdue,  owing  to  the  sterility  of  the  nature. 

The  area  cultivated  is  nearly  2,500  acres ;  the  area  irrigated,  1,400  acres.  Eleva- 
tion of  valley,  4,275  feet  above  the  sea.  Water  supply  from  Deep  Creek  in  Idaho. 
Canals  l.>  miles  long,  10  feet  wide,  2  feet  deep,  and  2- foot  fall  per  mile. 

Water  supply  insufficient.  Facilities  for  reservoirs  good.  Cost  and  dimensions  not 
given.  Facilities  for  raising  50,000  bushels  and  homes  for  one  hundred  families  addi- 
tiooal  is  reported  if  water  wassupplied.    Additional  arable  laud  9,600  acres. 
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8UMMABT  OF  PBECEDING  DATA. 

Total  area  cultivated 50,280 

Additional  not  reported •• 3,000 

Grand  total 53,260 

Total  area  irrigated 16,100 

Total  area  not  reported 1,200 

Grand  total 17,300 

Meadow 2,910 

Meadow  not  reported 300 

Grand  total 3,810 

Arable  land  not  ccltiYated • 76,200 

Arable  land  not  reported 4,000 

Grand  total 80,200 

N.  P.  AndersoNi 

County  Swrvtymr. 
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EEPORT  ON  CACHE  COUNTV. 
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REPORT  ON  KMKRY  COUNTY. 

Snow  falls  from  1  to  6  feet  in  onr  mountains. 

Irrigation  season  commences  in  May,  and  ends  the  latter  part  of  October. 

A  stream  of  6  cnbic  inclios  will  water  1  acre  of  sandy  soil  in  twenty-foar  honn. 
Four  waterings  will  mature  small  grain,  beets  and  carrots.    Tliree  for  potatoes. 

A  stream  of  6  cubic  inches  will  water  1  acre  of  clayey  soil  in  twenty-foar  hoon. 
Will  take  six  waterings  to  mature  crops. 

The  number  of  acres  lost  to  cultivation  this  year  from  lack  of  water  will  reach  25 
per  cent,  of  total  arable. 

There  are  many  small  streams  taken  out  of  the  creeks  that  are  not  listed. 

Our  ditches  weVe  built  between  1879  and  1885. 

Area  irrigated— 14,825  acres. 

Area  that  can  be  irrigated  by  present  ditches — 29,200  acres. 

Area  that  could  be  reclaimed  if  water  was  obtainable — :i72,620  acres. 

There  are  two  good  reservoir  sites  on  the  head  of  Muddy  Creek.  Estimated  capacity, 
25,000,000  cubic  feet.  Two  on  head  of  Forron  Creek ;  there  is  a  vast  flat.  Joe*B 
Valley,  or  a  part  of  said  valley,  could  be  turned  into  or  used  as  a  reservoir.  It  woold 
cover  two  or  three  sections,  wrih  a  mean  depth  of  15  cubic  feet.  Several  snitable 
sites  are  found  at  or  near  Moab  and  Blake  Creeks.  Six  or  eight  sites  also  at  Lower 
Crossing,  near  Price  River,  in  the  mountains,  with  an  average  extent  of  fifteen  acres 
each. 

The  irrigation  seasons  are — March  15  to  November  1  in  Castle  Valley ;  March  1  to 
November  1,  Little  and  Big  Grand  Valleys. 

The  supply  in  Castle  Valley  is  about  4,500  feet;  Little  and  Big  Grand,  3,900  feet; 
Cottonwood,  about  1,800;  Ferron,  about  1,G25;  Muddy,  about  1,450;  Hantington,  abont 
1,750;  Price  about  1,600. 

Green  and  Grande  are  both  large  rivers. 

The  duty  of  water  is  about  4  minor's  inches  for  sandy  soil,  3f  miner's  inches  for 
clayey  soil. 

Water  is  turned  on  every  twelve  or  fourteen  days,  fifteen  to  twenty-foar  hoois  at 
a  time. 

On  the  tributaries  of  Price  River  there  are  many  available  natural  reservoir  sites. 
It  is  not  possible  to  now  approximate  size  o  r  cost  of  construction.  It  is  believed,  how- 
ever, that  if  four  reservoirs  were  constructed,  one  on  each  of  the  following-named 
tributaries:  Wilson  Creek,  Horse  Creek,  Gooseberry  Creek,  and  Gordon  Creek,  that  ft 
cient  amount  of  water  would  be  stored  to  irrigate  fill  lands  in  Castle  Valley  north  of 
line  of  township  17  south— in  all,  about  150,000  acres.  The  sites  for  said  reservoira 
are  natural  sites,  and  reservoirs  could  be  constructed  very  cheaply;  for  instance,  at 
the  head  of  Gordon  Creek,  a  dam  constructed  across  the  cafion,  below  "  Miller  Ranch," 
200  feet  in  length  and  75  feet  in  height,  would  create  a  lake  2  miles  square;  there 
being  an  abundance  of  rock  on  the  ground  suitable  for  use  in  constructing  said 
reservoir. 

List  of  canals  in  Emery  County. 


Name  of  ditch. 


Clipper  Canal  (increase) . . 

Bine  Cnt  Canal  (inc. ) 

Castle  Dale,  Town  Ditch. 
JetFs*  Ditch , 


Wilcox  Ditch 

Upper  South  Ditch 

Town  Ditch 

King  Ditch 

Molen  Ditch 

Peterson  Ditch  (inc.) 

Lower  South  Ditcli 

Casper  Christeneen  Ditch 

Muddy  Canal  (inc.) 

Pioneer  Ditch  No.  1 

Pioneer  Ditch  No.  2 

Price  Water  Ditch 

Wellington  Canal 

Robert  Snider  Ditch 

R.  M.  Watson's  Ditch 

R.  R.  Hutchinson  Canal. .. 

Smith  Ditch 

Hill  Ditch 

BroekbaDk  Ditch 


Sources  of  support. 


Cottonwood  Creek 

do 

do 

do 


do 

Ferron  Creek 

, do 

do 

...,..do 

../-..do 

do 

Muddy  Creek 

do , 

Price  River 

do 

do 

do 

do 

Coal  Creek 

Price  River 

Huntington  Creek 

'///.V.aoV.V.V.'."'.', 


Name  of  town,  trustees,  or  owners. 


A.  C.  V»n  Buren, president,  OrangeviUe. 
N.  P.  Miller,  president,kCastle  Dale. 
Jen!)  Nelson,  president.  Castle  Dale. 
James,  Ephraim  and  Emma  Jeffs  andC.Gi. 

Larson,  Castle  Dale. 
James  H.  Wilcox,  owner. 
William  Taylor,  president,  Ferron. 

Do. 

Do. 

Do. 

Do. 

Do. 
Casper  Christensen,  Emery. 
P.  V .  Bundersen,  president,  Emery. 

F.  E.  Grauns,  Emerv. 
George  Fraoul son, Emery. 
Watter  Barney,  Emery. 
Robert  Snider,  Emery. 
R.  M.  Watso  ,  Emery. 
R.  R.  Hutchinson,  Emery. 
Cliris  Johnson,  Hnntington. 

Do. 

Do. 
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Lists  of  canals  in  Emery  County — Continued. 


Name  of  ditch. 

Sources  of  support. 

Name  of  town,  trustees,  or  owners. 

Jensen  Ditch......... 

Huntington  Creek 

do. 

Chris.  Johnson,  Huntington. 
Do. 

^cFTadOf^n  and  (/leveliuid  Canal 

BuntinfiTton  Canal 

do 

Do. 

North  Ditch.  Day  Upper 

do 

Do. 

OrandaL  Day  Lower 

do 

Do. 

'Wakefield.  JSast  Bend  (inc. ) 

do.. 

Do. 

Avery  Powell 

do 

Do. 

fiomble 

......  do  ....■....••...• 

Do. 

Green  Riyer  Canal 

Green  Riveor .......... 

J.  T.  Farre^resident,  Blake. 
George  H.  wade,  water-master,  Moab. 

Pack  and  Mill  Creek  Canals 

do 

REPORT  ON  GARFIELD  COUNTY. 

The  facilities  for  reservoiring  at  head  waters  of  Sevier  River  are  almost  unlimited ; 
large  basins,  deep  and  with  small  outlets,  and  deep  snows  in  winter ;  the  majority  ot 
these  basins  drain  large  areas. 

There  are  no  facilities  for  storage  in  Henrieville,  Cannonville,  or  Coyote,  bat  in 
Escalante  there  are  a  number  of  small  lakes  which  can  be  tapped  and  improved  to 
more  than  double  their  acreage.  The  citizens  have  initiated  a  movement  to  bring  a 
creek  across  a  mountain  to  increase  their  water  supply. 

A  pond  in  township  35,  sections  7,  S,  17,  18,  is  a  natural  basin  with  a  drainage  of 
10  square  miles,  with  one  opening  into  creek  leading  to  Panguitch  Lake.  This  open- 
ing is  in  basaltic  rock,  very  narrow,  say  3  or  4  rods  wide,  with  material  in  abun- 
dance, quarried  by  natuie,  to  make  a  dam.  It  furnishes  for  two  months  a  large  stream 
of  water  from  snow ;  will  make  a  reservoir  6  square  miles. 

Panguitch  Lake  is  located  at  township  35,  sections  33  and  34,  and  township  36, 
sections  43  and  3.  This  is  a  natural  reservoir  and  can  be  made  to  hold  5  square  miles 
of  water  at  a  very  moderate  cost.  The  citizens  of  Pauguitch  have  raised  this  lake  6 
feet,  at  a  cost  of  $3,000,  including  land  purchases. 

Bien  Springs  Valley  could  be  made  to  contain  2  square  miles  of  water  at  a  mod- 
erate cost ;  land  would  cost  more  than  dam. 

The  right-hand  fork  of  Mammoth  Creek  could  be  diverted  for  eight  months  of 
each  year  (by  making  a  cut  2  miles  long)  and  become  a  feeder  of  Panguitch  Lake; 
it  would  afford  five  or  six  streams  for  irrigating.  . 
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Table  of  diiohe8f  etc.,  in  Garfield  County, 

NO.  L 


I 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

60 

61 

62 

63 

64 

66 


Name  of  owner. 


James B.  Thompson... 
Willis  A.  Thompson .  - . 
Joseph  E.  Thompson . . 

JohnF.  Pollock 

E.  Littleaeld 

Daniel  Gonlding 

John  Gonlding 

John  O.  Thompson,  sr 
Morrison  Meacham  — 
Lucy  D.  Thompson  — 
Abraham  A.  StovcDS.. 

Wm.  W.  Pollock 

Joseph  Ingram 

Samuel  Littlefield 

Joseph  G.  Gonlding..'. 
William  S.  Thompson. 

Samuel  Meacham 

CanDonville  Co 

Cannon ville  Co 

Edward  Wilcox 

Henry  J.  White 

Kanana  Stock  Co 

Cyrus  Hencock 

Albert  De  Long 

Mathew  McEwen 

Wm.  D.  Leflere 

Welham  Lewman 

O.S.  Hatch 

Henry  J.  White 

Owner  not  named 

J.  W.  Crosby 

Owner  not  named 

Edward  Allan 

<Jhurch  A.  Bros 

Haden  W.  Church 

AaroD  Assay 

Albert  De  Long 

Meltiah  Hatch 

Neils  P.  Clove 

Watkins,  Reese  «fc  Co. . 

John  L.  Levy . . 

Thomas  F.  Langford.. 


Date  of 
completion. 


Amount 
irrigated. 


July  29, 1884 
do 


.do 
..do 
.do 
do 
.do 
.do 
-do 
.do 
.do 
.do 
.do 
.do 
.do 
-do 
.do 
.do 
.do 
.do 
.do 
-do 
.do 
-do 
.do 
.do 


Mar.  2,   1885 


Jnne  2,  1885 


1887 


June  7, 

.-..do 

July  9,  1887 
June  4,  1888 
Mar.  4,  1889 
Jnuo7,  1889 


Acres. 
45 
21 
26 
21 
21 
23 
21 
34 
21 
13 
21 
21 
43 
21 
21 
32 
21 


20 


118 
320 
200 
040 
40 
610 


3i 
20 
20 

U 


Source  of  water. 


East  Fork  Pahreali. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 
Pine  Creek. 
East  Fork  Sevier. 
North  and  Birch  Creek. 
Butler  Farm  Creek. 
East  Fork  Sevier. 
Lime  Kiln  Wash. 

Do. 

Do. 

Do. 

Do. 

Do. 
North  Creek. 


Poison  Creek. 


Sevier. 
Sevier  River. 
Mammoth  and  Sevier. 
Horse  Creek. 
East  Fork. 
Do. 


Note.— There  is  in  addition  from  twenty  to  thirty  independent  ditches  for  isolated  farms  and 
ranches,  with  a  capacity  of  from  40  to  IGO  acres. 


DITCHES,  COMPANY,  COEPORATE   AND  INDIVIDUAL. 
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No.  n. 


No.  of 
ditch. 


39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
63 
54 
55 
5fl 
57 
58 
59 


Kame  of  owner. 


Wm.  J.  Henderson . 

J.Jones 

K.  A.  Fletcher 

D.O.Littlefleld..-. 
Owner  not  named . . 

O.  Christian ... 

J.Clark 

Mary  Porter 

E.  H!.  Thompson  . . . 

O.Anderson 

O.  Hatch 

S.  M.  Meacham 

Lucy  Littlefleld  . . . 
Zion  Co-operative . 

Relief  Society 

E.Pearce 

H.  Barney 

"Wm.  Lewman 

A.  Workman 

JohnGoulding  — 
James  Wiley  &.  Co 
Hyrum  Williams . . 


Date  of  com- 
pletion. 


Service 
of  water 
per  hour. 


Sept. 

do 

....do 
...do 


7,1885 


....do 

....do 

...do 

Sept.  8,1885 

do 

....do 

....do 

...do 

Sept. 
Sept. 
do 

...do 

Sept.   8,1885 

do 

July  2,1885 
Mar.  1,1886 
June  7,1886 


7, 1885 
9, 1885 


Source  of  supply. 


Hours. 
25 
22i 
23i 
36 


n 


21i 
21i 
16i 
14| 
12i 

?l 

H 
U 
H 
H 
U 


West  Fork  Pahreah. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
All  of  Lost  Creek. 
864  inches  for  320  acres. 


*  One-third  seepage. 


REPORT  OX  MORGAN  COUNTY. 


This  connty  is  situated  principally  on  the  Weber  River,  hounded  east  by  Summit 
County,  south  by  Salt  Lake  County,  west  by  Davis,  and  north  by  Weber  County. 

The  railway  elevation  passing  through  Morgan  City  is  5,080  feet  above  the  sea-level. 
There  are  about  10,000  acres  or  arable  and  meadow  land  in  the  county.  Our  water 
supply  is  usually  abundant,  this  being  the  first  year  we  have  suffered  to  any  extent 
for  twenty-five  years. 

There  are  twenty-seven  corporate  and  company  ditches,  and  nineteen  private  or 
individual  water  ditches.    The  water  is  supplied  from  ten  creeks  and  one  river. 

The  approximate  estimate  of  the  flow  of  water  into  our  county  has  never  been 
made.  The  surplus  water  from  the  creeks  empty  into  the  Weber  River,  which  flows 
through  the  heart  of  our  county  into  Weber  and  Davis  Counties. 

Our  probable  loss  of  crops  this  year  will  amount  to  1,000  acres.  The  west  part  of 
the  county,  supplied  from  small  creeks,  has  been  the  principal  sufferer  this  season. 

There  is  one  good  site  for  a  reservoir  in  Line  Creek  Caiion  (immediately  west  of 
Milton),  where  a  reservoir  of  10  acres  of  water,  averaging  10  feet  deep,  could  be  made 
for  a  small  expense.  Another  good  site  for  a  reservoir  exists  in  Deep  Creek  Cation, 
where  a  reservoir  of  the  same  size  and  depth  as  above  stated  could  be  constructed. 
East  Caflon  furnishes  a  most  magnificent  site  for  a  large  reservoir,  at  a  place  known 
as  the  **Den68  Fate  "  situated  about  4  miles  east  of  Porter  ville  at  the  head  of  the  val- 
ley. Ledges  of  rocks  descend  on  each  side  to  the  bed  of  CaJion  Creek,  leaving  a  gate 
about  20  feet  wide  for  the  passage  of  the  stream.  A  wall  of  rocks  rises  almost  perpen- 
dicularly for  60  feet.  By  putting  in  a  strong  dam  here  the  water  would  back  the 
stream  2  miles,  covering  an  area  of  640  acres  of  an  average  depth  of  20  feet. 

The  average  depth  of  snow-fall  in  our  mountains  is  5  feet. 

The  amount  of  water  to  irrigate  an  acre  of  land  varies  according  to  soil,  gravelly 
soil  taking  as  much  again  as  clay  soil ;  1  cubic  foot  per  second  for  100  acres  is  an  ap- 
proximate estimate. 

Irrigation  commences  about  the  20th  of  May  and  terminates  about  the  Ist  of  Sep- 
tember. Small  grain  is  mostly  irrigated  in  the  months  of  June  and  July.  Grain  and 
alfalfa  are  watered  about  every  twenty  days  on  clay  soils,  and  about  every  ten  days 
on  gravelly  soil ;  gardens  every  ten  days.  Two  waterings  are  sufiiciont  on  most  soils 
in  our  county  to  mature  small  grain. 

Companies  and  corporations  have  not  claimed  the  water  as  such  companies.  All 
the  water  claims  have  been  claimed  by  individuals  and  recorded  to  them.  It  would 
make  this  report  too  lengthy  to  make  an  abstract  of  all  such  claims.  The  accompa- 
nying list  of  companies,  ditches,  etc.,  will  show  the  nature  and  extent  of  water  rights. 

S.  Francis, 
Jos.  R.  Porter, 

County  Comm\%^ou«T%* 
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THE   BEAR   LAKE    VALLEY   AND    ITS    WATER   SUPPLt.  91 

-     REPORT  ON  RICH    COUNTY. 

According  to  Monteith's  Geography,  Bear  River  Valley  is  6,422  feet  above  the  level 
of  the  sea.  The  snow-fall  in  the  mountains  adjoining  said  valley  on  the  south  and 
west  is  about  5  feet.  That  is,  it  becomes  about  that  deep  at  a  time  during  the  winter, 
taking  no  account  of  what  melts  before  the  general  spring  thaw.  There  was  much 
less  snow  than  that  last  winter  in  said  mountains. 

According  to  said  geography  Bear  Lake  Valley  is  G,')01  feet  above  sea  level.  The 
BQOW-fall  during  the  winter  in  the  mountains  encircling  said  valley  is  usually  about 
6  feet,  but  it  was  much  less  than  that  last  winter. 

Irrigation  begins  in  Bear  Lake  Valley  about  the  1st  of  April  and  ends  about  the 
15th  of  September,  the  latter  date  being  for  the  last  crop  of  lucern.  For  grain  and 
vegetables  'irrigation  begins  from  about  the  1st  of  May  to  the  1st  of  June  and  ends 
about  the  middle  of  August,  varying  somewhat  according  to  the  season  and  weather. 
Bat  it  has  been  found  beneficial  after  crops  have  been  gathered  to  turn  water  on  the 
land  and  let  it  run  all  winter,  thereby  moistening  up  the  ground  for  next  season's 
crop ;  therefore  the  irrigation  season  may  practically  be  considered  to  continue  the 
year  through,  except  while  drying  the  land  enough  for  gathering  crops,  plowing,  etc. 

In  Bear  River  Valley  irrigation  begins  properly  about  the  1st  of  April  and  ends 
about  the  1st  of  August.  But  as  the  main  crop  of  that  valley  is  grass  for  hay,  what 
water  there  is  in  the  fall  and  winter  is  turned  on  to  the  laud  to  prevent  the  latter 
from  becoming  too  dry  and  cracking  during  hard  freezing  weather. 

At  to  the  quantity  of  water  needed  to  mature  an  acre  of  any  given  crop,  so  much 
depends  upon  circumstances  (season,  laud,  and  weather)  that  it  is  difficult  to  lay 
down  any  rule  in  relation  to  it.  In  Randolph  precinct  it  has  been  estimated  this 
summer  that  a  stream,  2  feet  8  inches  wide  and  4  inches  deep,  with  a  velocity  of  9^ 
seconds  to  the  rod,  will  only  irrigate  60  acres  of  grain  during  the  irrigation  season  of 
three  months  for  that  crop.  That  seems  to  me  to  be  rather  a  low  estimate ;  yet  it  was 
made  on  the  ground  when  an  irrigator  was  at  work,  the  soil  heavy  and  clayey,  the 
sun  hot,  and  the  weather  dry.  In  Laketown  precinct  an  irrigation  stream  is  made 
to  do  much  more  than  that,  with  the  same  crop  up  to  nearly  or  quite  twice  as  much. 

Regarding  the  time  required  at  each  irrigation  to  properly  moisten  the  soil  much 
depends  upon  the  kind  and  dryness  of  the  land  and  the  distance  down  to  moisture. 
Water  running  a  few  minutes  over  sandy,  loamy,  and  some  gravelly  soils  will  often  be 
sufficient  to  properly  soak  the  land  and  moisten  the  crop  ;  whereas  heavy,  clayey 
land,  very  dry,  may  require  several  hours,  and  then  dry  out  much  quicker  than  the 
former.  Land  should  be  irrigated  about  once  a  week  for  gardens  and  from  fourteen 
to  twenty-five  days  for  general  crops  according  to  the  weather,  kind  of  soil,  whether 
natarally  moist,  dry,  or  heavy,  etc. 

As  to  the  quantity  of  water  needed  to  irrigate  the  various  kinds  of  mineral  soils  much 
depends  upon  the  natural  character  of  the  land  aside  from  the  mineral  it  contains. 
If  sandy  or  loamy,  much  less  water  will  be  required  than  if  heavy  or  clayey.  When 
the  land  slopes  sufficiently  to  admit  of  water  running  off  freely  the  latter  can  be 
ased  very  advantageously  in  washing  off  the  mineral.  In  fact  it  seems  that  there  is 
no  land,  however  strongly  impregnated  with  salt  or  any  other  mineral,  but  can  here- 
claimed  by  fresh  water  running  over  it  long  enough. 

The  loss  of  crops  in  this  county  this  season  for  lack  of  water  for  irrigation  while 
considerable  is  nevertheless  difficult  to  estimate  in  acres  or  in  any  other  definite 
way.  Anticipating  a  dry  season,  the  farmers  of  Laketown  precinct  did  not  put  in  so 
much  grain  last  spring  as  usual,  yet  over  100  acres  of  that  crop  has  been  lost  and 
about  95  per  cent,  of  the  last  crop  of  luceru  also.  About  the  same  quantity  of  grain 
has  been  lost  in  Meadowville  precinct,  and  probably  about  one-thir<i  of  the  hay  crop 
there.  Garden  City,  the  remaining  precinct  of  this  county  in  Bear  Lake  Valley,  has 
had  plenty  of  water  for  irrigation,  therefore  no  loss  has  been  experienced  there  on 
account  of  drought.  In  Beaver  River  Valley  the  loss  on  the  hay  crop  (the  principal 
crop  raised  there)  has  been  about  one-half  on  account  of  the  water  failing  so  mate- 
rially about  the  1st  of  June.  Bear  River  usually  furnishes,  at  the  beginning  of  the 
irrigation  season,  about  five  hundred  irrigation  streams,  yet  about  the  1st  of  July  it 
ceased  to  flow  where  it  enters  this  county. 

There  are  sites  for  reservations  in  this  county  to  store  up  all  the  waste  water  dur- 
ing the  spring  thaws,  which  would  about  double  its  volume  during  the  irrigation 
season.  This,  during  seasons  like  the  present,  would  probably  irrigate  about  half 
the  lands  having  claims  on  water  for  irrigation,  and  inyears  of  ordinary  snow-fall, 
would  perhaps  water  a  trifle  more  than  said  lands.  Water  rights  for  irrigation  in 
this  coanty  are  recognized  by  date  of  appropriation  and  use,  not  by  date  of  record. 

Bat  little  if  anything  can  be  done  in  this  county  towards  storing  water  to  irrigate 
land  not  already  covered  by  the  canals  and  ditches  now  constructed.    As  all  that 
Goald  be  stored  would  hardly  be  sufficient,  such  a  season  asjthe present  oue^tovrt\^^\>^ 
more  than  one-half  the  lands  having  water  rights,  and  in  the  tavoToAAo^  ^e^9d^\i^  ti^N> 
water  maoh  if  aajmone  ^Zian  aaid  land,  the  matter  of  storage  aeem^  \>oAi«>  \>X\.  \\sv^«t- 
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taut.  J5nt  most,  of  the  landholtlors  aro  hardly  ahlo  to  hear  the  expense  of  costly  res- 
ervoirs. Docs  the  Government  couteiu plate  assisting  such  ?  Would  there  be  anything 
more  than  simple  justice  in  suoh  an  act  f  The  farmer  or  rancher  has  to  pay  just  as 
much  for  his  land  in  the  arid  region  as  those  in  more  favored  localities  as  regards 
moisture  or  the  dews  of  heaven,  and  then  go  to  the  expense  of  from  $3  to  $10  per  acre 
to  irrigate  it,  and  often  is  unable  to  do  it  properly  at  that.  Certainly  a  little  equal- 
ization would  be  in  order  towards  encouraging  the  tiller  of  the  soil  inaregion  denied 
to  quite  a  degree  one  of  nature^s  main  blessings.  The  pioneer  work  of  settling  the 
arid  region  has  supplied  an  important  link  in  the  great  national  chain,  a  link  in  the 
absence  of  which  would  have  been  a  broad  expanse  of  dreary  waste.  Therefore  the 
sturdy  mjinhood  that  led  or  took  part  in  the  useful  work  deserves  more  recognition 
and  encouragement  at  the  hands  of  our  national  Government  than  has  as  yet  been 
bestowed.  Not,  perhaps,  because  of  any  desire  of  the  officers  of  the  Government  to  be 
unappreciative  of  the  efforts  of  any  of  its  citizens  towards  advancing  the  interests  of 
our  common  couutry,  but  because  of  not  fully  understanding  what  has  been  done  and 
the  circumstances  under  which  it  has  been  accomplished. 

The  characteristic  fairness  of  the  American  people  would,  I  think,  prompt  all, 
learuiug  by  experience  what  it  is  to  settle  an  arid  region  and  cause  it  to  become 
fruitful,  to  cheerfully  support  the  Government  in  dealing  generously  with  the  agri- 
culturist in  the  dry  belt.  But  in  view  of  past  experience  in  this  respect  quite  a 
number  of  intelligent  citizens  of  an  adjoining  Territory  fear  that  the  present  move  of 
the  Government  is  quite  as  likely  as  otitierwise  to  operate  prejudicially  to  the  interests 
of  the  present  settlers,  either  by  making  it  more  dillicult  for  them  to  construct  reser- 
voirs on  the  public  domain,  or  of  acquiring  sites  for  reservoirs,  or  by  Government 
building  reservoirs  and  selling  stored  water  from  land  now  needing  it. 

To  prove  that  Government  designs  to  foster  the  interests  of  the  unfortunate  hus- 
bandman struggling  with  drought  and  low  prices  for  farm  products  and  beef,  I  would 
suggest  the  sinking  of  a  few  experimental  artesian  wells  in  Bear  River  Valley  and 
in  Bear  Lake  Valley,  and  building  a  storage  reservoir  in  each  of  said  valleys  where 
such  is  most  needed,  or  likely  do  the  most  good,  and  let  the  settlers  have  the  benefits 
resulting  therefrom  free  of  cost. 

The  Narrows  on  Bear  River  near  the  Utah  and  Wyoming  line  is  an  excellent  place 
to  try  the  reservoir  experiment,  provided,  of  course,  Messrs.  Bothwell  &  Co.  do  not 
object  and  prevent  the  Government  taking  such  a  step  on  the  public  domain. 

As  regards  Bear  Lake,  I  would  suggest  that  the  Government  make  it  a  reservoir 
site,  much  as  I  suppose  has  been  done  with  Utah  Lake,  under  such  rules  and  restric- 
tions as  will  properly  guard  the  interests  of  all  concerned.  ' 

If  any  surplus  water  of  Bear  River  or  any  other  stream  comes  where  it  can  he 
stored  in  Bear  Lake  and  utilized  to  nobody's  harm  instead  of  going  to  waste  all  right. 
But  no  individual  or  company,  certainly,  should  be  allowed  to  strip,  as  it  were,  a 
portion  of  the  little  remaining  moisture,  or  sap  out  of  the  Bear  Lake  or  Bear  River 
regions  and  try  to  take  it  to  some  distant  point  already  liberally  supplied  in  com- 
parison with  either  of  said  regions  with  its  natural  share  of  water. 

The  citizens  of  this  region  can  not  but  view  with  apprehension  anything  likely  to 
lead  to  drawing  the  little  remaining  moisture  out  of  or  from  their  land  and  to  start  it  ' 
to  some  far  away  place,  much  to  be  wasted  in  evaporation,  etc. 

Bear  Lake  can  well  be  kept  up  to  high-water  mark  most  of  the  year,  but  it  should 
never  be  drained  below  low-water  mark,  as  the  land  along  or  near  its  shores  not  only 
would  be  dried  out  therebj^  but  the  drying  up  of  the  wide  belt  of  sand  and  mod 
around  the  present  outer  edge  of  the  lake  that  would  then  be  left  bare  to  a  hot  Au- 
gust sun  would  be  likely  to  produce  malarial  fevers  and  possibly  other  diseases. 

The  newspapers  make  Mr.  Bothwell  say,  if  I  mistake  not,  that  he  has  filed  on  Bear 
Lake  and  Bear  River  according  to  United  States  law  and  Territorial  statutes  of  Utah 
find  Idaho.  However  that  may  be,  both  bench  and  bar  of  this  Territory,  sustaining 
a  long  established  custom,  have  long  construed  the  law  as  recognizing  rignts  to  water 
for  irrigation  as  acquired  by  appropriation  and  actual  use  only.  There  would  seem 
to  1)0  a  difference  between  appropriating  and  using  water  for  years,  making  canals 
and  ditches  of  an  expensive  nature  to  use  more  when  Providence  favors  with  an 
additional  supply,  and  filing  an  intention  or  notice  of  such,  of  storing,  taking  out 
and  selling  water  at  some  future  time.  Messrs.  Bothwell  &  Co.'s  recorded  filing  may 
hold  good  as  against  any  other  i^arty  or  parties  trying  to  do  the  same  thing  they  con- 
template doing,  but  they  can  hardly  be  expected  to  be  allowed  to  strip  the  springs 
and  streams  of  this  region  to  take,  as  it  were,  the  life  blood  out  of  our  soil  to  enrich 
themselves.  Possibly  they  contemplate  nothing  of  the  kind,  but  if  not,  they  would 
perhaps  do  well  to  instruct  their  engineers  to  be  a  little  more  cautious  about  making 
injudicious  remarks  while  measuring  streams  long  appropriated  and  used.  As  before 
indicated,  let  them  utilize  all  the  surplus  water  they  can  without  injury  to  any  one, 
but  no  Shylock  stripping  of  streams,  nor  spoiling  of  Bear  Lake,  nor  arbitrary  putting 
settlers  to  the  trouble  and  expense  of  contending  against  their  boasted  millions  of 
money. 
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In  ooQclasion  I  would  say  that  if  the  Government  were  to  expend  a  small  portion 
of  the  surplus  in  the  overflowing  national  Treasury  towards  sinking  experimental 
artesian  weUs  and  building  reservoirs  in  the  arid  region  for  the  encouragement  of 
the  struggling  settlers,  and  assist  in  every  legitimate  way  said  settlers  towards  con- 
structing reservoirs,  the  interests  of  the  Government  and  the  welfare  of  its  citizens 
would  be  advanced  thereby. 

W.  P.  Nebekek, 
Special  Irrigation  Commissioner, 


IRRIGATION  NOTES. 

The  special  commissioner  for  Rich  County  makes  the  following  among  other  notes: 
In  designating  the  quantity  of  water  furnished  or  used,  an  irrigation  stream  has  been 
taken  as  a  unit  or  base  of  calculation.  Such  a  stream  is  generally  known  in  Rich 
County  as  the  quantity  of  water  one  man  can  use  in  watering  grain  and  vegetable 
crops,  without  waste  of  water  or  danger  of  injury  to  land  by  washing  gullies,  etc. 
The  Swan  Creek  Irrigation  Company  designates  such  a  stream  as  20  inches  wide,  2^ 
inches  deep,  under  a  pressure  of  12  inches.  By  measurement  I  have  ascertained  that 
an  irrigation  stream,  as  issued  to  land  holders  in  Laketown  precinct,  is  (after  bring- 
ing the  water  to  a  standstill  against  a  dam)  a  sheet  of  water  30  inches  wide  and  3 
inches  deep,  falling  over  a  board  one-half  an  inch  thick.  In  this  method  of  measure- 
ment the  water  falls  from  the  surface ;  therefore  there  need  be  no  doubt  about  the 
pressure  or  any  complex  contrivance  to  obtain  it. 

I  have  not  attempted  any  miner's  inch,  cubic  foot,  or  gallon  measurements,  for  lack 
of  time  and  necessary  conveniences  to  obtain  them.  Few  men,  civil  engineers,  per- 
haps, not  excepted,  unless  they  are  irrigators,  know  how  many  miner's  inches,  cubic 
feet,  or  gallons  an  irrigation  stream  would  represent  in  any  given  time.  All  the 
granger  cares  to  know  is  that  when  his  turn  comes  to  use  the  water  he  gets  all  he 
can  well  manage  without  w&ste  or  damage  to  his  crops  or  land. 

Mr.  Nebeker  also  suggests,  under  the  name  of  "Levee,"  what  is  believed  to  be  a 
new  system  of  irrigation  in  Utah.  It  consists  in  dividing  up  the  laud  into  plats  by 
means  of  embankments  of  earth  thrown  up  somewhat  higher  than  the  most  elevated 
piece  of  land  in  the  plat  to  be  irrigated.  The  water  is  turned  into  the  plat  highest  up 
on  the  canal  or  ditch,  and  is  allowed  to  form  a  pond  or  lake,  covering  the  plat.  After 
remaining  there  as  long  as  desired,  a  gate  is  opened  and  the  water  turned  into  the 
next  plat,  and  so  on  till  all  the  plats  are  irrigated. 

The  size  of  the  plats  are  to  be  arranged  somewhat  according  to  the  fall  or  slope  of 
the  land  and  the  quantity  of  water  available  for  use,  as  from  twelve  to  twenty-four 
hours  «hould  be  sufficient  to  All  and  irrigate  each  plat.  Said  embankments  can  be 
made  with  plow  and  scraper,  the  same  as  a  railroad  grade.  But  where  the  land  is 
free  of  rock  what  is  called  a  ditcher  is  more  profitable  to  use.  It  is  a  machine  on 
four  wheels  and  somewhat  resembles  a  separator  to  a  thrasher.  It  has  a  plow  on  one 
side  and  a  carrier  to  take'the  earth  to  the  other  side  of  the  machine. 

In  making  a  ditch,  the  dirt  is  thrown  each  side  of  the  piece  plowed,  but  with  an 
embankment,  the  ditcher  runs  each  side  of  where  the  embankment  is  to  stand,  throw- 
ing the  earth  together,  much  as  back  furrowing  with  a  plow. 

This  system  of  irrigation  is  especially  adapted  to  meadows  on  wide  creek  or  river 
bottoms,  having  a  fall  of  from  1  foot  to  3  feet  or  a  trifle  more  to  the  mile  and  plenty 
of  water;  changing  the  water  from  one  plat  to  the  other  when  necessary  being  about 
all  the  labor  required  in  irrigation. 

Streams  and  water  they  furnish  in  Bear  Biver  Valley ^  Bich  County, 

No.  I. 


Capacity  in  irrigation 
streams. 

Shrink- 
age, 1889. 

Name. 

April  1. 

ordinary 

seasons. 

Jnly  1,  1889. 

Bemarks. 

Salentus  Creek 

Woodruff  Creek 

Uaat  HiTer 

• 

10 
20 

.■soo 

17 

3 

15 

2 

Failed  entirely.. 

4  streams 

Failed  entirely 
at  Narrows. 

4  streams 

2  streams 

10  streams 

Failed  entirely.. 
....do 

Percent 
100 
75 
100 

76 
33i 
3% 
100 
100 

Inclined  to  rnn  down  early. 

Depends  mostly  on  the  winter's  snow. 

Bea  dry  at  Narrows. 

Rmdolpb  Big  Creek . . . 
Bandolph  Little  Creek . 

Otter  Creek 

Welle  or  Sa^e  Creek . . . 
Six  Mile  Creek .^ 

Not  inclined  to  hold  out  well. 
Continues  good  throughont  the  season. 

Do. 
Not  inc\in<«3L  lo  \\o\0l  ouX  N«<i>\. 

Do. 

1 
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Streams  and  water  they  furnish  in  Bear  Lake  Valley ,  Bich  County. 

No.  n. 


Capacity  in  irrigation 
streams. 

Shrink- 
age,  1889. 

Name. 

April  1, 

ordinary 

seasons. 

July  1, 1889. 

Bemarkfl. 

Laketown  Creek 

Braffifs  Spring 

Cottonwood  Creek 

4 
2 
2 

2* 
2 

30^ 

2* 
3 
14 

Sstreuns 

1  stream 

. ...do  ........... 

Percent 
25 
50 
100 
100 
100 
100 
93| 
100 
50 
50 
100 
33i 
35^ 

Generally  keeps  ap  welL 
Usually  holds  out  well. 
Failwl  entirely. 
Do. 

Pine  Kan  von  Creek — 
Birch  Hollow  Creek 

. ..  .do 

....do  . ■ 

Do. 

Sdsrar  Vallev 

...  do 

Do. 

Meadowville  Creek — 
Bisbin?  Creek 

1  stream 

. ,  ..do 

Inclined  to  fail  early. 

Failed  entirely. 

Generally  a  permanent  stream. 

Do. 
Failed  entirelv. 

Swan  Creek 

15  streams 

1  stream 

.  do  ........... 

Falola  Spring  Creek. . . 
Sonth  Saen  Creek. .... 

North  Eden  Creek 

Big  Spring  Creek 

1  stream 

9  streams 

Does  not  generally  hold  out  late. 
Generally  a  permanent  stream. 

An  irrigation  stream  is  all  the  water  one  man  can  use  in  irrigating  grain  and  vege- 
table crops  without  waste  of  water  or  damage  to  land  by  way  of  washing  gnllies,  etc. 
In  Laketown  precinct  it  has  been  ascertained  by  measurement  to  be  a  sheet  of  water 
30  inches  wide,  3  inches  deep,  falling  over  a  board  one-half  an  inch  thick.  lu  Garden 
City  precinct  it  is  designated  as  20  inches  wide,  2^  inches  deep,  under  a  12-inch  press- 
nre. 

Canal  or  ditch  statistics  of  Bear  Biver  Valley j  Bich  County, 

No.  ni. 


Name  of  canal  or  ditch. 


When 

built  or  flrst 

used. 


Bandolph  Irrigation  Co.,  TTp- 
per  Big  Ditch. 

Bimdolph  Irrigation   Co., 
Lower  Big  Ditch. 

Handolph  and  Woudrnff  Canal. 

Boar  Rivor  Irrigation  Co 

Crawford  and  Dy kins  Ditch . . . 

BeckwithDitch 

Otter  Creek  Can<al  Co 

North  Otter  Creek  Ditch 

South  Otter  Creek  Ditch    

Booth,  Crocker,  and  Crawford 
Canal. 

Chapman  and  Strong  Canal 

Woodruff  Sonth  Ditch 

W.  K.  Walton  Ditch 

W.  H.  Loos  Ditch 

Bear  Eiver  Land  and  Stock  Co . 

Laketown  and  Round  Valley 
Canal  Co. 

Meadowville  Canal 

Meadowville  Lower  Canal 

Cottonwood  Ditch 

Braflit's  Spring  South  Ditch  .. 

Brailit's  Spring  North  Ditch  . . 

Laketown  No.  1,  or  North  Ditch 

Laketown  No.  2,  or  South  Ditch 

Swan  Creek  Irrigation  Co.  Ca- 
nal. 

Falula  Spring  North  Ditch  . . . 

Falnla  Spring  South  Ditch 

Meadowville  West  Ditch 

Ira  Nebeker  Ditch 


Apr.,  1872 
May,  1881 


1886. 
1883. 
1887- 
1887. 
1889. 
1887. 
1887. 
1873. 


1887 

1879 

1874 

1879 

1874 

May,  1888 

July,  1872 
JnlV,  1889 

1868 

1868 

1868 

1869 

1872 

Jan.,  1877 

May,  1882 
Nov.,  1883 

1874 

Apr.,  1889 


Streams    from   which 
water  is  diverted. 


Randolph  Big  and  Little 

Creek. 
Randolph  Big  Creek 


Bear  River  . 

do 

do 

do 

Bear  Rivor  t 
Otter  Creek. 

do 

Bear  River  . 


do 

Woodruff  Creek  .. 

do 

Bear  River 

do 

Big  Spring  Creek. 


No.  of  ir- 
rigation 
streams 
furnished 
by  each. 


Irrigated. 


20 


500 
500 
500 
500 
500 
15 
15 
600 

500 
20 
20 

500 


.do 
.do 


Cottonwood  Creek 

Braffit's  Spring  Creek 

do 

Laketown  Creek 

do 

Swan  Creek 


Falnla  Spring  Creek. 

do 

Meadowville  Creek  . . 
Big  Spring  Creek  . . . . 


14 

14 
14 

2 

2 

2 

4 

4 
30 

U 

14 
2 
14 


Acres. 
705 

550 

2,000 
1,500 
1,000 
8,120 


300 

380 

8.000 

10,000 
400 
350 
400 
700 

1,016 

402 

1.250 

§252 

§251 

&95J 

§650 

§165 

111,505 

70 

160 

11200 

400 


Irriga- 
ble.* 


Aeret. 
795 

585 

4,000 

500 

1,000 

no,  000 

300 
340 

s;ooo 

18,000 
6^000 
400 
200 
100 
981 

50 


485 


*  Good  land  that  could  be  irrigated  by  increased  water  supply  in  ditches  now  concttn^ote^* 

tisto  come  from  it. 

Tin  procofa  of  construction;  7  miles  done,  23  miles  undone. 

6  Only  about  half  enough  water  for  the  land  iTtigatfed. 
//  Plenty  of  water  for  all  the  land  this  ditch  covexa. 
fUardly  half  eDon^h  water  for  the  Iwid  thVs  dltoh  co^eta. 
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Reservoir  eitesfor  Bear  River  Valley ,  Rich  County, 

No.  IV. 


No. 


1 
2 
8 

4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 

15 
16 
17 

18 
19 
20 


Where  sitaated. 


Head  of  Murphy  Hollow. . . 
Head  of  Saleratns  Creek. . . 

Dry  Creek 

Dry  Lake 

Meecham  Cafion 

Narrows  Bear  Biver 

Narrows  Bear  Eiver 

Cat-off  Woodruff  Creek 

Head  of  Woodruff  Creek. . . 

Middle  Fork  WoodruffCreek 

Left  Fork  WoodruffCreek. 

Head  of  Cottonwood 

Head  of  Birch  Hollow 

Hollow  north  of  Cotton- 
wood Creek 

Edear  Valley 

Laketown  Ca&on 

Tofts,  Oebo,  and  Cheeny 
Cafions 

Head  of  South  Eden  Ca&on. 

North  Eden  Cafion 

North  Eden  Cafion 


Seo* 
tion. 


Town- 
ship. 


Bange. 


North. 

East 

23 

7 

7 

7 

7 

7 

7 

8 

7 

18 

8 

8 

19 

8 

8 

14 

18 

*120 

10 

18 

*120 

16 

9 

6 

9 

9 

6 

19 

9 

6 

32 

9 

6 

30 

12 

5 

8 

12 

5 

10 

12 

5 

4 

12 

5 

6,7 

12 

6 

17,20 

13 

5 

86 

14 

6 

3 

14 

6 

1,2 

14 

6 

Meridian. 


Salt  Lake 

— do 

....do 

— do 

— do 

Sixth   princi 
pal. 

— do 

Salt  Lake — 

...do < 

do , 

...do 

...do........ 

...do 

...do 

...do 

...do 

...do 

...do 

...do 


Size. 

Area. 

Depth. 

Acreg. 

Feet 

100 

15 

50 

10 

75 

8 

300 

20 

100 

10 

1,000 

25 

f4,000 

50 

500 

10 

100 

8 

500 

10 

75 

8 

15 

6i 

10 

9 

5 

9 

40 

12 

:3 

15 

tio 

10 

10 

9 

20 

13 

80 

18 

Acres  that 

could  he 
irrigated  by 
reservoirs. 


1,000 
2,000 
1,000 
5,000 
1,000 
50,000 

67,000 
5,000 
4,000 
3,000 
4,000 
200 
100 

200 
200 
600 

150 
200 

350 


i 


NoTB. — The  acres  above  are  not  to  be  added,  as  the  area  that  water  could  be  brou|:;ht  upon  is  often 
covered  partly  or  altogether  by  one  or  more  other  reservoirs,  and  the  67,000  acres  includes  what  is 
covered  by  w  the  sites. 


•West. 


t  Dam  30  rods  long,  60  feet  high. 


tEach. 


BEPORT  OP  COUNTY  RECORDER. 


Dear  Sir:  Water  rights  for  irrigation  are  recorded  in  this  office  as  follows,  to  wit: 

Salaratua  Creek, — Fifteen  claimants.  Nature  of  right,  first  appropriation.  Bange 
in  acres,  fipom  80  to  720.  Total,  3,440.  Date,  eleven  in  1880,  two  in  1886,  and  one 
eacb  in  1887  and  1889. 

Woodruff  Main  Creek, — Has  twenty-seven  claimants.  Nature  of  right,  first  appro- 
priation. Range  in  acres,  from  80  to  320.  Total,  3,372.  Date,  nineteen  in  1884,  one 
in  1880,  fonrin  1886,  and  one  in  1887. 

Otter  Creek, — Has  twenty-four  claimants.  Nature  of  right,  first  appropriation. 
Range  in  acres,  from  40  to  3,940.  Total,  6,945  acres.  Date,  twenty-one  m  1880,  one 
in  1»81,  and  one  in  1888. 

Big  Spring  and  Lake  Town  Streams, — Has  seventeen  claimants.  Nature  of  right, 
first  appropriation.  Range  in  acres,  from  21^  to  360.  Total,  l,414f  acres.  Date, 
ten  in  1881,  one  in  1883,  one  in  1888,  and  one  in  1889. 

Big  Spring  Creek, — Has  twenty-seven  claimants.  Nature  of  right,  first  appropria- 
tion. Range  in  acres,  from  20  to  154.  Total,  1,293^  acres.  Date,  twenty-five  in 
1881,  and  one  in  1888. 

Geho  and  North  Creeks, — Has  twenty-three  claimants.  Nature  of  right,  first  appro- 
priation. Range  in  acres,  from  10  to  500.  Total,  1,820.  Date,  seventeen  in  1881,  one 
m  1882,  one  in  18d7,  and  two  in  1889. 

Bear  River, — ^Has  fourteen  claimants.  Nature  of  right,  first  appropriation.  Range 
in  acres,  from  80  to  6,000.  Total,  20,720.  Date,  one  in  1883,  three,  in  1885,  four  in 
1686,  two  in  1887,  and  four  in  1888. 

Note. — Several  claimants  have  no  date  at  all. 

The  above  does  not,  however,  give  the  total  of  the  lands  in  this  county  having 
vested  or  accmed  rights  to  water  for  irrigation,  as  some  land  in  some  cases  have  re- 
corded rights  on  more  than  one  stream  or  source  of  water  supply.  Again,  many 
rights  for  which  water  commissioner's  certificates  are  held  have  not  been  recorded^ 
bat  some  of  said  certificates  are  so  worded  ^  to  show  tl^e  totaV  nxxTfiib^x  oi  ^x^^  \i^^^ 
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ing  rights  on  certain  streams,  and  from  the  inforination  thus  obtained  it  seems  that 
the  following  nninlier  of  acres  are  entitled  to  water  for  irrigation  and  mill,  in  the 
respective  precincts  of  this  county,  to  wit: 

Recorded  to  WoodrulV  precinct  <>,812,  shows  7,538. 
Recorded  to  Randolph  precinct  6,495,  shows  7,000. 
Recorded  to  Laketown  jirecinct  1,414,  shows  2,760. 
Recorded  to  Meadow villo  precinct  1,<)1)1,  shows  3,574. 
Recorded  to  Garden  City  precinct  1,820,  shows  2,500. 
Recorded  to  Bear  River  stream  precinct  20,720,  shows,  30,000. 
There  is  also  recorded  in  his  office  a  notice  of  intention  to  make  a  reseryoir  of  Bear 
Lake,  and  a  notice  of  intention  to  ax)propriate  the  surplus  waters  flowing  into  said 
lake  and  river. 

Yours,  very  respectfully, 

John  Snowfaix, 
Recorder  Rich  County, 
W.  P.  Nebekek,  esq., 

Special  Irrigation  Commissioner. 


REPORT  ox  SALT  LAKE  COUNTY. 

By  courtesy  of  J.  Towscn  Smith,  civil  engineer,  water  commissioner  for  Salt  Like 
City,  the  following  data,  respecting  each  stream  flowing  into  Salt  Lake  County  st 
the  dates  given,  is  present*Ml : 

City  Creek, — April  23,  18di),  5,630,288  gallons  per  twenty-four  hours  at  npper  wate^ 
works. 

Bed  Butte. — April  2(5,  1889, 1,094,()()9  galhms  per  twenty-four  hours. 

Emigration  Caiion  Creek. — April  2(),  1889,   1,013,444  gallons  per  twenty-four  hoan. 

Parley's  Cation  Creek. — April  27,  1889,  3,:VJ7,23G  gallons  per  twenty -four  hours. 

Mill  Creek. — May  4,  1889,  7,171,170  gallons  per  twentj'-four  hours. 

Jordan  River. — May  21,  1889,  141,1(51,315  gallons  per  twenty-four  hours. 

Bi(j  Cottonwood  Creek. — May  23,  1889,  89,670,240  gallons  per  twenty-four  hoon; 
immediately  following  a  heavy  fall  of  rain  would  prohahly  discharge  from  9,000,000 
to  10,000,000  gallons  per  twenty-four  hours. 

City  Creek,  at  the  head  of  Pleasant  Valley. — April  25,  1889,  5,696,110  gallons  per 
twenty-four  hours.     June  5,  18Hy,  9,87i*,346  galhms  per  twenty-four  hours. 

ParUy^s  Creek. — May  27,  18.*<9,  8,957,140  gallons  per  twenty-four  hours.  June  3, 
1889,  4,725,735  gallons  used  on  farms  in  Mountain  Dell, 

Little  Cottonwood. — Not  measured ;  would  compare  with  Big  Cottonwood  this  sea- 
son. 

Total  number  of  gallons  available  for  irrigation  in  the  principal  streams,  188,277,- 
078. 

RESERVOIR  SITES. 

Messrs.  Jensen,  of  ^lill  Creek;  C.  A.  Casto,  of  Brinton,  and  Joseph  Scott,  of  Mill 
Creek,  rei)<)rt  the  following  respecting  reservoirs: 

Three  lakes  in  Big  Cottonwood,  South  Fork.  Nos.  1  and  2  could  be  made  to  store 
9,576,000  gallons  by  constructing  dams  12  feet  high  and  150  feet  long.  .Said  dams 
could  be  raised  30  feet,  thereby  storing  a  much  larger  quantity.' 

No.  3  has  a  storage  capacity  of  21,142,800  by  making  dam  12  feet  high  and  150  feet 
lon^. 

Silver  Lake  has  a  storage  capacity  of  27,183,600  gallons  by  raising  dam  5  feet  high 
and  600  feet  long. 

Twin  Lakes  have  a  capacity  of  16,108,800  gallons  each  by  the  construction  of  dam  16 
feet  high  and  200  feet  long. 

Dog  Lake,  a  small  pond,  can  be  made  to  cover  10  acres  with  dam  16  feet  hXeh  and 
200  feet  long,  40,272,000  gallons. 

Lake  Phoobe  covers  2|  acres  of  ground. 

Lake  Mary  covers  5  acres  of  ground;  can  be  raised  16  feet  with  dam  50  feet  long 
and  store  20,136,000  galhms. 

Lake  Martha  covers  4  acres;  can  be  raised  12  feet  with  dam  200  feet  long  and 
store  12,081,600  gallons. 

Lake  Catherine  can  bo  made  to  cover  6  acres  with  dam  12  feet  high  and  150  long, 
and  store  18,122,400  gallons. 

Total  capacity,  174,199,200  gallons. 

In  addition  to  the  above  there  are  two  fine  sites  for  reservoirs  in  Dry  Creek  Cation, 
flonth  of  Little  Cottonwood  Canon,  with  a  storage  capacity  of  over  150,000,000  galloQA 
each. 
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ULND  AND  CANAL    STATISTICS,    SALT  LAKB  COUNTT. 

The  Soath  Jordan  Canal,  taking  water  from  the  Jordan  Riyer  (creek  or  spring),  in 
the  county  of  Salt  Lake,  shows :  Length  of  the  canal  to  be  19f  miles.  The  upper  end 
or  first  section  is  3  miles  long,  12  feet  wide  at  bottom,  and  f^lls  3  feet  to  mile ; 
tlM  canal  then  narrows  and  the  next  section  is  11^  miles  long,  15  feet  wide  at 
liottom,  and  falls  19  inches  per  milej  the  next  section  is  2i  miles  long,  10  feet  wide 
«t  bottom  and  falls  32  inches  per  mile,  the  next  section  is^  miles  long,  8  feet  wide 
«t  bottom  and  falls  5  feet  per  mile. 

Total  cost  of  canal  was  $87,000.  Of  this  cost  about  $45,000  was  in  cash,  and  the 
Iwlanoe  in  labor  at  $1.75  per  day  of  ten  hours,  and  $3.50  per  day  for  man  and  team. 
Tbe  whole  canal  could  probably  be  built  now  at  a  contract  price  of  $75,000. 

The  canal  was  begun  in  1869 ;  finished  1878 ;  first  water  used  from  it  1875. 

This  canal  claims  a  first  right  to  one-sixth  of  the  water  from  Jordan  Riyer. 
This  right  is  recorded  in  records  of  Salt  Lake  County. 

This  canal  is.  owned  by  a  corporation  of  which  the  legal  name  or  title  is  South 
Jordan  Canal  Company,  and  the  control  is  by  directors. 

The  ownership  is  divided  into  6,000  shares,  of  which  5,000  shares  are  now  issued 
and  in  use;  the  oalance  of  the  shares  are  in  treasurer's  hands. 

The  par  value  of  each  share  is  ^^ ;  actual  selling  value  ]^er  share  is  about  $17.25. 
Each  share  was  intended  to  famish  water  to  1  acre.  The  present  year,  owing  to 
aearoity  of  water,  one  share  will  give  water  for  only  two-fifths  of  an  acre.  The  an- 
nual tax  or  assessment  ])er  share  ayerages  about  50  cents,  which  can  be  worked  out 
»t  91.75  i>er  day  of  ten  hours. 

There  are,  in  all,  about  10,000  acres  of  arable  land  under  this  canal,  but  only  4,510 
seres  are  now  actually  watered.  Of  this  amount  now  irrigated  there  are  in  lucern  or 
aUalfii,  1,800  acres;  in  other  hay- making  grasses,  etc.,  70 ;  in  small  grains  (wheat, 
oats,  etc.),  2,400;  in  vegetables,  corn,  gardens,  etc.,  160,  and  orchards,  80. 

Irrigation  begins  each  year  about  April  15th  and  ends  about  October. 

The  Utah  and  Salt  Lake  Canal,  taking  water  from  the  Jordan  River,  is  30  miles  in 
lengthy  and  is  divided  into  seven  sections,  respectively  in  length  9,  6i,  3,  2,  2,  4,  3^ 
miles  each.  The  width  at  the  bottom  of  each  section  is  20,  16,  14,  12,  10,  8,  4  f^t 
each.  The  fall  of  first  six  is  uniform  at  19  feet  per  mile ;  the  last  one  has  a  fall  of  2i 
feet  per  mile. 

Canal  construction  be^n  in  1862;  finished  in  1888;  was  first  used  in  1882.  It 
elaims  first  right  to  one-sixth  water  in  river.  Recorded  in  county  clerk's  office.  Salt 
Lake  County.    Incorporated  with  10,000  shares  at  par  yalue  of  $25  each ;  sells  at  $12. 

Eiaeh  share  represents  water  for  1  acre.  This  year  it  gives  water  for  only  one-fifth 
of  an  acre. 

Annual  assessment,  $1.50 ;  payable  in  labor  at  $2  per  day  of  10  hours. 

Under  canal,  15,300  acres ;  actually  irrigated,  6,325  acres.  In  alfalfa,  2,375  acres ; 
n  small  grains,  3,200;  in  vegetables,  com,  etc.,  350,  and  in  orchards,  200. 

The  Jordan  and  Salt  Lake  City  Canal,  taking  water  from  the  Jordan  River,  in 
Salt  Lake  County,  is  30  miles  in  length  and  divided  into  three  sections,  respectively 
in  length,  7^15,  8  miles  each.  The  width  at  the  bottom  is  respectively  20,  20,  and  10 
feet  eaeh.  The  fbll  of  each  section  is  respectively  2^  feet,  19  inches,  and  4  feet  each 
per  mile.  Cost  of  canal  was  $235,853.84,  all  cash.  Could  probably  be  built  now  for 
flftine  amount  at  contract  price.  Canal  construction  began  in  1^79;  finished  in  1882; 
was  first  used  in  1882.  It  claims  first  right  to  one-third  of  the  water  in  river.  Re- 
oorded  in  records  of  Salt  Lake  County.    Is  incorporated. 

The  East  Jordan  Canal,  taking  water  from  Jordan  River,  is  19i  miles  in  length  and 
diyided  into  one  section.    It  is  lu  feet  wide  at  the  bottom,  and  falls  19  inches  per  mile. 

Hiis  cftoal  claims  first  right  to  one-sixth  of  the  water  in  river.  Recorded  in  records 
of  Salt  Lake  County.  The  par  value  of  each  share  is  $25 ;  actual  selling  value  per 
share  is  about  $15.    Each  share  was  intended  to  furnish  water  to  1  acre. 

There  are  in  all  about  10,500  acres  of  arable  land  under  this  canal ;  of  this  amount 
•bont  4,100  acres  are  now  actually  watered. 

The  North  Jordan  canal,  taking  water  from  the  Jordan  River,  Salt  Lake  County, 
is  diyided  into  three  sections,  respectiyely  in  length  2^,  2^'^^,  and  2^  miles  each ;  m 
all  6A  miles  in  length.  The  width  at  the  bottom  of  each  section  is  respectively  20 
faet,  a  feet,  and  4  feet  each.  The  faXl  is,  respectively,  8^  inches  per  mile,  2i  feet, 
and  3  feet  each  per  mile. 

CMial  oonstmotiou  was  begun  in  1850,  and  finished  1878 ;  was  first  used  in  1879. 

Canal  claims  a  first  right  to  one-sixth  of  the  water  from  Jordan  River. 

Seoorded  in  records  Salt  Lake  County. 

It  has  four  shares  at  par  value  of  $25.    Actual  selling  value,  $12.50. 

Under  canali  7,400  acres ;  actually  irrigated,  about  4,000  acres. 

The  Beckstead  ditch  canal,  taking  water  from  Jordan  River,  Salt  Lake  County,  is 
4)  miles  in  length. 

138  A  L^VOL  n^—7 
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Canal  construction  bog;an  in  1859 ;  was  finished  in  1839 ;  was  first  used  in  1859. 
It  claims  a  first  right  to  one-sixth  water  from  the  river.    It  is  incorporated. 
Under  canal,  700  acres ;  actually  irrigated,  700  acres. 

The  Parker  ditch,  taking  water  from  Jordan  River,  Salt  Lake  County,  is  3|  miles 
in  length. 

Canal  construction  began  in  1853 ;  finished  in  1865  or  1866 ;  was  first  used  in  1853. 

This  canal  claims  a  fisst  right  to  one-sixth  water  from  river.  Is  owned  by  private 
owners.  Under  ditch,  300  acres ;  actually  irrigated,  150.  Of  this  amount,  in  small 
grains,  etc.,  125  acres ;  in  vegetables,  corn,  etc.,  25  acres. 

The  Butterfield  ditch,  taking  water  from  Jordan  River,  Salt  Lake  Connty,  is  10 
miles  in  length,  and  is  divided  into  two  sections,  respectively  in  length  7  and  3  miles 
each.  The  width  at  the  bottom  of  each  section  is  2  feet  and  1  foot  each.  Its  Ml  is 
respectively  100  and  75  feet  each  per  mile. 

Cost  of  canal  was  $1,000,  payable  $100  cash  and  balance  in  labor  at  $2  per  day  of  ten 
hours,  and  (3.50  per  day  for  man  and  team. 

Canal  construction  began  in  April,  1850 ;  finished  May  1, 1850 ;  was  first  osed  1850. 

Recorded  in  county  clerk's  office  July  13,  1880. 

Is  owned  by  private  parties  and  is  divided  into  twenty-three  shares,  at  par  valae 
of  $200  each  ;  selling  value  at  about  $300.  Each  share  represents  water  for  5  a/oaxs. 
This  year  it  gives  water  for  only  2  acres.  Annual  assessment,  $5,  payable  in  labor  st 
$2  per  day  often  hours. 

Under  ditch,  2,000  acres ;  actually  irrigated,  300  acres.  In  alfalfa,  200  acres ;  in 
other  hay-making  grasses,  etc.,  12  acres;  in  small  grains,  80  acres:  vegetables,  oom, 
etc.,  80  acres;  orchards,  25  acres.    Irrigation  from  April  1  to  October  1,  each  year. 

The  South  Willow  Creek  canal,  taking  water  from  the  South  Willow  River,  Salt 
Lake  County,  is  2  miles  in  length  and  divided  into  one  section.  The  width  at  bot- 
tom is  2  feet. 

This  canal  is  owned  by  private  parties,  and  is  divided  into  three  shares.  Eaoh 
share  was  intended  to  furnish  water  to  10  acres. 

There  are  in  all  about  700  acres  of  arable  land  under  this  canal ;  but  only  30  sens 
are  now  actually  watered.  Of  this  amount  there  are  in  lucem  or  alfalfa,  30  acres; 
in  small  grains  (wheat,  oats,  etc. ),  8  acres,  and  in  orchards,  4  acres. 

Irrigation  begins  each  year  about  April  15  and  ends  about  October. 

Suitable  place  for  reservoir;  could  store  a  great  quantity. 

The  Draper  irrigating  canal,  taking  water  from  Jordan  River,  Salt  Lake  County, 
is  8  miles  in  length,  and  is  divided  into  three  sections  respectively  in  length  3, 3. 
and  2  miles  each.  The  width  at  the  bottom  of  each  section  is  4,  6,  and  3  feet  esoh. 
The  fall  is  respectively  150,  50,  and  25  feet  each  per  mile.  The  last  section  is  com- 
posed of  three  divisions. 

Cost  of  canal  was  $15,000.  Of  this  $1,000  was  cash,  and  balance  in  labor  at  |2  per 
day  of  eight  hours,  and  $4  for  man  and  team.  It  could  probably  be  built  now  at 
contract  price  of  $5,000. 

Canal  construction  began  in  spring  of  1850  ;  finished  spring  of  1889 :  was  first  used 
in  1850. 

Recorded  in  records  of  the  county  court.  Incorporated,  with  1,010  shares,  at  par 
value  of  $30 ;  sells  at  about  $25.  Each  share  represents  water  for  1  acre.  This  year 
it  gives  water  for  only  one-tenth  of  an  acre.  Annual  assessment  50  cents,  payable  in 
labor  at  $1.50  per  day  of  eight  hours. 

Under  canal,  10,000  acres ;  actually  irrigated,  2,000  acres.  In  alfal£E^  300  acres;  in 
hay-making  plants,  etc.,  100 acres;  in  small  grains  (wheat,  oats,  etc.),  1,000  aoros; 
in  vegetables,  corn,  etc.,  500  acres,  and  in  orchards,  100  acres. 

Irrigation  begins  each  year  April  15,  and  ends  about  October. 

This  canal  claims  a  right  in  Big  and  Little  Willow  Creeks,  South  Dry  Creek, 
Rocky  Mouth,  and  springs,  Bear  Canyon,  and  one-half  of  the  North  Dry  Creek  to 
July  20,  and  two- thirds  thereafter. 

In  the  early  settlement  of  the  country  the  settlers  took  advantage  of  all  t^e 
natural  channels  ol  the  streams  enumerated  in  the  report,  which  accounts  for  the 
great  change  in  the  fall  per  mile.  It  will  be  understood  that  in  assessment  there  is 
no  cash  debt  incurred,  outside  of  which  labor  does  the  repairing. 

The  Dry  Creek  ditch,  taking  water  from  Dry  Creek  River,  Salt  Lake  County,  1^5 
miles  in  length  and  is  divided  into  two  sections,  respectively  in  length  2  and  3  miles 
each.  The  width,  at  bottom,  of  each  section  is  respectively  5  and  4  feet  eaoh,  and 
the  fall  is  20  and  25  feet  each  per  mile. 

Cost  was  $5,000.  Of  this,  $200  was  cash  and  balance  in  labor  at  $2  per  day  of 
eight  hours  and  $3.50  for  man  and  team.  It  could  probably  be  built  now  at  eontraet 
price  of  $3,500. 

Canal  construction  began  in  spring  of  1869;  finished,  1874 ;  w»s  first  used  in  spring 
of  1870. 
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It  claims  a  first  right  to  one-half  of  the  water  in  Dry  Creek  and  first  surpliwT^^tlLW' 
is  owned  by  an  association  and  is  divided  into  3,200  shares,  at  par  value  of  $5  j  otH— ^^ 
ing  valne  aboat  $1.75.    Each  share  represents  water  for  1  acre.    This  year  it  gives 
water  for  only  one-foarth  of  an  acre.    Annnal  assessment,  25  cents,  payable  in  labor 
at  $1.50  per  day  of  eight  hours. 

Under  ditch,  6,000  acres ;  actually  irrigated,  2,000  acres.  Of  this  amount  now  irri- 
gated there  are  in  lucern  or  alfalfa  1,000  acres ;  in  small  grains  (wheat,  oats,  etc.), 
1,000.    Irrigation  begins  each  year  about  May  1  and  ends  about  October. 

The  East  Jordan  irrigation  canal,  taking  water  from  Little  Cottonwood  Creek, 
Salt  Lake  County,  is  5f  miles  in  length,  and  is  divided  into  three  sections,  respect- 
ively in  length  2,  If,  and  2  miles  each.  The  width  at  the  bottom  of  each  section 
is  respectively  6,  6,  and  5  feet  each.  The  fall  of  each  section  is  respectively  20,  20, 
and  15  feet  each  per  mile. 

Cost  of  canal  was  $1,550  cash,  and  balance  in  labor  at  $2  per  day  of  ten  hours,  and 
$4  for  man  and  team.  It  could  probably  be  built  now  at  contract  price  of  $10,000  in 
consequence  of  enlargement. 

Canal  construction  began  in  1866;  finished,  1867;  was  first  used  in  1866. 

It  claims  a  surplus  right  to  water  from  Little  Cottonwood  Creek  and  River.  Re- 
corded in  county  clerk's  office  of  Salt  Lake  County,  May  15,  1886. 

It  is  owned  by  private  parties,  and  is  divided  into  766^  shares,  all  of  which  are 
issued  and  in  use.  Par  value  per  share  is  $20.  Each  share  represents  water  for  2 
acres.  This  year  it  gives  water  for  only  i  of  an  acre.  Annnal  assessment,  20  cents, 
payable  in  labor,  at  $2  per  day  often  hours. 

Under  canal,  1,<^  acres;  actually  irrigated,  1,200  acres.  In  alfalfa,  600  acres ;  in 
small  grains,  etc.,  600  acres. 

Irrigation  begins  each  year  about  April  15,  and  ends  about  August  20. 

The  Cahoon  and  Maxfield  canal,  taking  water  from  Little  Cottonwood  River,  - 
Salt  Lake '  County,  is  5  miles  in  length  and  is  one  section ;  being  2  miles  long, 
8  feet  wide  at  bottom,  and  falls  10  feet  per  mile. 

The  construction  of  the  ditch  was  begun  in  1849 ;  finished  in  1850 ;  and  was  first 
used  in  1850. 

It  claims  aprior  rig^ht  to  five- eighteenths  of  the  water  in  Little  Cottonwood  Creek. 
Recorded  in  the  county  clerk's  office  December  5,  1856. 

It  is  owned  by  an  association  and  is  divided  into  3,000  acres.  The  annnal  assess- 
ment per  acre  averafges  about  $1.50  payable  in  labor  at  $1.50  per  day  of  eight  hours. 
There  are  in  all  about  3,000  acres  under  ditch ;  actually  irrigated,  2,626  acres.  Of 
this  amount  now  irrigated  there  are  in  lucern  or  alfalfa,  900  acres.  In  other  hay- 
making plants  or  grasses,  450.  In  small  grains  (wheat,  oats,  etc.),  800.  In  vegeta- 
bles, corn,  gardens,  etc.,  ;i26,  and  in  orchards,  150  acres. 

Irrigation  begins  each  year  about  April  5  and  ends  about  October  30. 

The  Tanner  ditch,  taking  water  from  Little  Cottonwood,  Salt  Lake  County,  is  4^ 
miles  in  length,  and  is  divided  into  three  sections,  respectively  in  length  one- 
fourth,  one-half,  and  3  miles  each.  The  width  of  .bottom  of  each  section  is  respect- 
ively 8  feet. 

Canal  construction  was  begun  in  the  fall  of  1848 ;  finished  spring,  1849  ;  was  used 
first  in  1849. 

It  claims  a  right  to  two-ninths  of  the  water  from  Little  Cottonwood  River  and 
Creek.    Recorded  in  the  minutes  of  the  county  court  of  1856. 

The  ownership  is  divided  into  1,288  acres.  Each  share  was  intended  to  furnish 
-water  to  1  acre.    This  year  it  gives  water  for  only  one-half  an  acre. 

The  annnal  assessment  per  acre  averages  about  20  cents,  payable  in  labor  at  $2 
per  day  of  ten  hours. 

There  are  in  all  about  1,288  acres  under  canal  but  only  one-twentieth  is  actually 
irriflrated. 

Or  this  amount  now  irrigated  there  are  in  lucern  or  alfalfa,  444  acres ;  in  other 
hay-making  plants,  grasses,  etc.,  200;  in  small  grains  (wheat,  oats,  etc.),  300; 
in  vegetables,  com,  gardens,  etc.,  244,  and  in  orchards,  100  acres. 

Union  and  Jordan  irrigating  ditch,  taking  water  from  Little  Cottonwood  River, 
Salt  Lake  Coonty,  is  5  miles  in  length,  and  is  divided  into  three  sections,  two  respect- 
ively of  three-quarters  of  a  mile  and  one  of  3^  miles.  The  width  at  bottom  of  each 
■ectiOD  is  respectively  10,  8,  and  6  feet  each. 

Construction  of  ditch  began  in  1850 ;  finished  1850 ;  was  first  used  1850. 

This  ditch  claims  a  prior  right  to  five-eighteenths  of  the  water  in  Little  Cot- 
tonwood River  and  Creek.  Recorded  in  the  records  of  the  Salt  Lake  County  court, 
December  5,  1856. 

It  is  owncNi  by  association,  and  is  divided  into  acre  shares.  The  annual  assess- 
ment per  acre  averages  $15,  payable  in  labor  at  $2  per  day  of  eight  hours. 

Tbcore  are,  in  all  about  2,200  acres  under  ditch,  but  only  about  1,800  «k<^T«^  «y(^\>\i.'d\Vs 
watered.    Of  this  amount  now  irrigated  there  are  in  luc^xiv  or  «bU«Mai,^Wi  ^x^«  Vx 
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other  hay-makiDji;  plants,  etc.,  200;  in  small  grains  (wheat,  oats,  eio.)i  700;  in  veg- 
etables, corn,  gardens,  et-c.,  200,  and  in  orcharas,  tOO'acres. 

Irrigation  begins  each  year  about  April  15  and  ends  about  November  1. 

The  original  name  of  Union  and  Jordan  irrigating  ditch  was  known  in  .the  coimty 
records  as  the  Union  ditch,  to  convey  the  waters  to  the  Hammond  survey. 

The  Walker  ditch,  taking  water  from  the  Little  Cottonwood  Creek,  Salt  Lake 
County,  is  4  miles  in  length,  is  in  one  section,  and  is  31  feet  wide  at  bottonu 

Construction  of  ditch  was  beg^un  in  1849.  and  finished  in  1850 ;  was  fizrt  nssA  in 
1849. 

This  canal  claims  a  first  ri^ht  to  one-ninth  of  the  water  in  Little  Cottonwood Cnek. 

The  ownership  is  divided  into  500  acres.  The  present  year  each  share  gives  water 
enough  for  only  one-thirtieth  of  an  acre.  The  annual  absessment  per  acre  avengei 
about  10  cents. 

There  are  in  all  about  500  acres  under  the  ditch,  but  onlv  20  acres  actnaUy  irrigated. 
Of  this  amount  now  irrigated  there  are  in  luoem  or  alfaJfa,  150  acres ;  in  other  h«j- 
making  plants,  grasses,  etc.,  100  ;  in  small  grains  (whewt,  oats,  etc.),  200;  in  vegt- 
tables,  com,  gardens,  etc.,  25 ;  and  in  orchards,  25  acres. 

Irrigation  begins  each  year  about  April  1  and  ends  about  October. 

The  Nichol  ditch  canal,  taking  water  from  Little  Cottonwood,  Salt  Lalce  Comtj. 
is  5  miles  in  length,  and  is  divided  into  four  sections,  respectiv^  in  lenffth  2;  1,  and 
one-half  miles  each.  The  width  at  bottom  of  each  section  is  reepeetively  6v  5,  and  5 
feet  each.  The  fall  is  respectively  25, 10,  and  30  feet  per  mile,  and  the  next  seetion 
1^  miles  to  the  terminus,  2  feet  wide  and  10-foot  fall. 

Cost  of  canal  was  $2,000 ;  of  this,  $300  was  cash,  and  the  balance  in  labor  at  |3  p«r 
day  of  ten  hours,  and  at  $5  per  day  for  man  and  team. 

Canal  construction  began  in  April,  1877,  and  finished  May,  1877 ;  was  first  used  in 
May,  1877.  It  claims  a  surplus  right  to  water  from  Little  Cottonwood  Creek. 
Not  recorded.  It  is  owned  by  association^  and  is  divided  into  369  shares,  at  par 
value  of  $10 ;  sells  at  $15.  Each  share  was  intended  to  fhmish  water  to  1  acre,  'm 
annual  assessment  averages  about  25  cents.  There  are  in  all  997  acres  nnder  the 
ditch.  Actually  irrigated,  368  acres.  Of  this  amount  now  irrigated  there  are  in 
lucern  or  alfalfa,  220  acres;  in  other  hay-making  plants  or  grasses,  5;  in  small 
grains  (wheat,  oats,  etc.),  120;  in  vegetables,  com,  gardens,  etc.,  17||  and  in  or- 
chards, 5i  acres. 

Irrigation  begins  each  year  about  May. 

Richards  Ditch,  taking  water  from  Little  Cottonwood  Creek,  Salt  Lake  County, 
is  2  miles  in  length,  and  is  divided  into  two  sections,  respectively  in  lenjfpth,  Ij-  aad 
three-quarter  miles  each.  The  width  at  bottom  of  each  section  is  respectively  8  and 
2  feet  each. 

Canal  construction  began  in  1849;  finished,  1849 ;  was  first  used  in  1849. 

This  canal  claims  a  first  right  to  one-ninth  of  the  water  in  Little  Cottonwood 
River.    It  is  owned  by  private  parties  and  is  divided  into  415  acres^ 

Under  the  ditch  there  are  about  415  acres,  but  only  220  acres  actually  irrigated. 
Of  this  amount  now  irrigated  there  are  in  lucern  or  alfalfa,  45  acres ;  in  other  hw- 
making  plants  or  grasses,  92  acres;  in  small  grains  (wheat,  oats,  etc),  45  acres ;  in 
vegetables,  corn,  gardens,  etc.,  25  acres,  and  in  orchards,  13  acres. 

firrigation  begins  each  year  about  April  12  and  ends  about  August  30. 

The  South  Di^'  Creek  Big  Cottonwood  Canal,  taking  water  from  the  South  Dry 
Creek  River,  Salt  Lake  County,  is  1  mile  in  length,  and  is  1  mile  long,  2  feet  wide  at 
bottom,  and  falls  1  foot. 

Cost  was  $100  cash,  and  balance  in  labor  at  $1.50  per  day  of  eighs  hoars,  and  $3  for 
man  and  team. 

Canal  construction  began  in  1848,  and  finished  1H48 ;  was  first  nsed  1848.  It  dsins 
a  first  right  to  all  the  water  in  South  Spring  River.  Under  the  canal  there  an  100 
acres :  actually  irrigated,  100  acres.  Of  this  amount  now  irrigated  there  are  in  Ineem 
or  alfalfa,  40  acres.  In  small  grains  (wheat,  oats,  etc.),  49  acres.  In  ▼egetabtoi^ 
com,  gardens,  etc.,  5  acres,  and  in  orchaids,  6  acres. 

Irrigation  begins  each  year  about  May  1  and  ends  about  Septonber  15. 

Brown  and  Sanford  Ditch,  taking  water  from  Big  Cottonwood  Creek,  is  3|  miki 
in  length  and  is  divided  into  three  sections,  respectively  in  lenffth,  f ,  1^  and  U 
miles  each.  The  width  at  the  bottom  of  each  section  is  respectively  6^  6,  and  3  iSwt 
each. 

Canal  construction  was  begun  in  1872  and  finished  1874 ;  was  first  nsed  1873. 

This  canal  claims  a  right  to  one-fifth  of  the  water  from  Big  Cottonwood  Cfsdk.  b 
recorded  in  the  county  recorder's  office. 

The  ownership  is  divided  into  195  shares,  which  are  now  issued  and  in  osa.  Fw 
value  of  each  share  is  about  $100.  Selling  values  $100.  Each  share  represents  watv 
to  i:^  ttcroB,  This  year  it  carries  no  water.  Annual  assessment,  $2,  payable  in  laboc 
Mt  fL  60  per  day  of  ten  hours. 
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Under  the  ditch  there  are  2,200  acres ;  actually  irrigated,  only  25  acres.  Of  this 
amount,  there  are  Incern  or  allalfa  800  acres ;  in  other  nay-making  plants  or  grasses, 
100  aeie»;  in  small  grains  (wheat,  oats,  etc.)  250  acres ;  in  vegetables,  com,  gardens, 
etc,  40  acres ;  and  in  orchards,  40  acres. 

Inigation  begins  each  year  abont  May  1  and  ends  about  October. 

The  Biff  Creek  has  three  forks  or  branches.  The  first  branches  off  about  half  a  mile 
ftom  the  nead  and  is  known  as  the  Miller  Fork;  it  waters  abont  385  acres.  About 
9^  miles  farther  down  it  forka  asain,  and  they  are  known  as  the  North  and  South 
Forks.  Between  the  Miller  Fork  and  the  other  forks,  425  acres  are  watered.  The 
South  Fork  waters  about  1,110  aoies.    The  North  about  555  acres. 

Upper  canal,  taking  water  ftom  Big  Cottonwood  Creek,  is  six  miles  in  length,  and 
la  divided  into  two  sections,  respectively  in  length,  4  and  2  miles  each.  The  width  at 
bottom  of  each  section  is  respeotively  10  and  8  feet  each.  The  fall  of  each  section  is 
lespeotively  20  and  10  feet  each  per  mile. 

Ciaaal  oonstmotion  began  in  1850  and  finished  in  1852 ;  was  first  used  in  the  spring 
of  1850. 

The  ownership  is  divided  into  10|  shares,  which  are  now  issued  and  in  use.  Each 
share  was  intended  to  furnish  water  to  130  acres.  The  present  year,  it  gives  water 
for  only  43^  acres.  Annuid  assessment  $39,  payable  in  labor  at  $1.25  per  day  of  eight 
hours. 

Under  the  canal,  1,630  acres;  actually  irrigated,  1,5.56  acres.  Of  this  amount, 
alCUfa  or  Inoern,  778  acres;  in  small  grains  (wheat  oats,  etc.),  518  acres ;  in  vegeta- 
bles, eoin,  gardens,  etc.,  2i)0  acres,  and  in  orchards,  60  acres. 

Irrigation  begins  each  year  about  May  1  and  ends  about  September. 

Big  Cottonwood  Creek  was  arbitrated  and  divided  into  six  shares.  There  was  no 
veoora  made  of  the  creek  that  we  know  of  until  1879,  when  most  of  the  people  agreed 
to  arbitrate.    The  shares  were  divided  according  to  the  acreage. 

Big  Cottonwood  Tanner  Canal,  taking  water  from  Big  Cottonwood  Creek,  is  4i  miles 
in  length,  and  is  divided  into  three  sections,  respectively,  in  length  one-quarter,  one- 
half  and  3f  miles  each.  The  width  at  bottom  of  each  section  is  respectively  8,  8, 
and  G  feet  each. 

Canal  construction  began  in  fall  of  1848^  and  finished  spring,  1849 ;  was  first  used 
in  spring,  1849.  It  claims  a  first  right  to  one  and  one-quarter  of  the  water  from  Big 
Cottonwood  Creek  in  low  sta^e  of  water. 

It  is  owned  by  private  parties  and  is  divided  into  1,605  shares,  now  issued  and  in 
nse,  at  par  value  of  $100.  Each  share  represents  water  for  1  acre.  The  present  year 
it  civea  water  for  only  one-twentieth  of  an  acre.  Annual  assessment,  20  cents,  pay- 
able in  labor  at  t^  per  day  often  hours. 

Under  canaL  l,6(fe  acres,  but  only  one-twentieth  now  actually  irrigated.  Of  this 
amount,  alfedfa  or  lucem,  605  acres.  In  other  hay-making  grasses,  200  acres.  In 
small  grains  (wheat,  oats,  etc.),  500  acres.  In  vegetables,  corn,  gardens,  etc.,  200 
aoresj  and  in  orcharos,  100  acres. 

Irrigation  begins  each  year  about  April  15  and  ends  abont  October  1. 

Green  Ditch,  taking  water  from  Big  Cottonwood  Creek,  is  2^  miles  in  length,  and 
is  divided  into  two  sections,  respeotively  in  length  1  and  1^  miles  each.  The  width 
at  bottom  of  each  section  is,  respectively,  8  and  6  feet  each.  The  fall  of  each  section 
is,  respectively,  10  and  6  feet  each  per  mile. 

Cost  was  $200  cash,  and  balanoe  in  labor  at  |1.50  per  day  of  ten  hours,  and  |3  for 
nMMi  and  team. 

Canal  construction  began  in  1848,  finished  in  1849,  and  was  first  used  in  1848. 

It  claims  a  first  right  to  one-sixth  of  the  water  from  Big  Cottonwood  River.  The 
ownership  is  divided  into  625  shares. 

Under  ditoh,  625  acres.  Actually  irrigated,  625  acres.  Of  this  amount,  alfalfa  or 
laeem,  62  acres;  in  other  hay-making  grasses,  etc.,  126  acres;  in  small  grains,  etc., 
IU9  aores;  in  ve^tables,  com,  etc.,  76  acres,  and  in  orchards,  12  acres. 

Irrigation  begins  about  May  1  and  ends  about  September  1. 

There  are  240  acres  of  pasture  and  timber  which  need  irrigation. 

A.  H.  Neff  Ditoh,  taking  water  from  Mill  Creek,  is  one-half  a  mile  in  length  and  is 
oae  aeetion,  being  2  feet  wide  at  bottom,  and  falls  2  feet  per  mile. 

Canal  oonstmotion  was  begun  in  1855  and  finished  in  1855 ;  was  first  used  in  1855. 

The  owneiship  is  divided  into  4  shares,  at  par  value  of  $1,700,  sells  at  $1,700.  £ach 
share  represents  water  for  34  acres. 

The  present  year  it  gives  water  for  only  6}  acres.  Annual  assessment  $2,  payable 
in  labor  at  $1.60  per  day. 

Under  ditoh  there  are  225  aores  and  only  25  acres  are  actually  irrigated.  In  vege- 
tables, oom,  gardens,  eto.,  10  aores ;  orchards,  15  acres. 

Irrigatioo  begins  each  year  abont  March  1  and  ends  about  November. 

At  present  there  is  abont  24  inches  of  water  in  the  ditch.  Th\A,  w\\^\i  q^tiV^  qtda- 
half  mile  will  lose  in  seepage  and  evaporation  nearly  one-half,  sothaXt  \t  \^  va\^v»\A.^ 
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to  irrigate  any  lacem  from  this  small  stream.    Can  be  osed  only  on  orchards  and  gar- 
dens. 

Alva  Keller  Ditch,  taking  water  from  Mill  Creek,  is  1^  miles  in  length  and  3  feet 
wide  at  bottom. 

Cost  was  $600,  payable  in  labor.    Conld  probably  be  bnilt  at  contract  price  of  |400. 

Canal  constrnction  began  in  1H48  or  1849,  and  water  was  first  used  from  it  in  1848 
or  1849. 

Each  share  represents  water  for  40  acres.    This  ^ear  it  gives  water  for  ohly  8  acres. 

Under  ditch  there  are  200  acres ;  none  actually  irrigated. 

Irrigation  begins  each  year  about  April  1  and  ends  abont  October. 

The  Keller  Ditch  was  dug  in  1848  or  1849,  and  was  enlarged  in  1871,  and  at  the 
arbitration  was  awarded  A.2i  shares  of  the  waters  of  Mill  Creek. 

Franklin  and  John  Neff  Canal,  taking  water  from  Mill  Creek,  is  one-half  mile  in 
length,  2^  feet  wide  at  bottom,  and  falls  40  inches  to  the  mile 

Cost  of  canal  was  $200.  Of  this  amount  $50  was  cash.  Could  probably  be  built 
now  at  contract  price  of  $150. 

Canal  construction  was  begun  in  1875.  and  finished  in  1875;  was  first  used  in  1875. 

This  canal  claims  a  first  right  to  two  shares  of  surplus  water  ttom.  Mill  Creek ;  is 
recorded  in  the  decisions  of  the  water  commissioners  of  Salt  Lake  County.  Each 
share  represents  water  for  34  acres.  This  year  it  gives  water  for  only  5  acres.  An- 
nual assessment  averages  about  $5.  Under  ditch  there  are  i^  acres,  and  25  are  actu- 
ally irrigated.  Of  this  amount,  in  Incern  or  alfalfa,  3  acres ;  in  smaJl  grains  (^ wheat, 
oats,  etc.),  10  acres;  in  vegetables,  com,  gardens,  etc.,  5  acres;  and  In  orchards,? 
acres. 

Irrigation  begins  each  year  about  March  1  and  ends  about  November  1. 

There  are  no  shares  in  the  ditch,  but  each  person  owns  according  to  the  amount  he 
cultivates.    The  three  last  summers  the  water  has  failed. 

Brigham  Young  Ditch,  taking  water  from  the  Mill  Creek,  is  one  and  one-half  miles 
in  length.  The  first  section  is  one  and  one-half  miles  in  length,  five  feet  wide  at 
bottom,  and  falls  twenty  feet  per  mile.  Could  probably  be  built  now  at  contract 
price  of  $1  per  rod. 

Canal  construction  began  in  1852,  finished  in  1852. 

This  canal  claims  a  first  and  second  right  to  fourteen  out  of  sixty  shares  water 
from  Mill  Creek ;  is  recorded  in  decisions  of  the  water  commissioners  of  8alt  Lake 
County.  The  ownership  is  divided  into  432  shares.  Actual  selling  value  per  shaie 
is  about  $75.  Each  share  represents  water  for  1  acre.  This  year  it  ^ives  water  for 
only  one-eighth  of  an  acre.  Annual  assessment,  10  cents.  Under  ditch,  500  or  600 
acres.  Actually  irrigated,  only  432  acres.  Of  this,  Incem  or  alfalfa  145  acres;  in 
small  grains  (wheat,  oats,  etc.,)  .50  acres;  in  vegetables,  com,  gardens,  etc.,  W  acres, 
and  in  orchards  20  acres. 

Irrigation  begins  each  year  about  April  and  ends  about  October. 

There  has  been  no  water  for  secondary  claimants  for  two  years. 

The  Chrismau,  Bryon,  Stillman,  Skidmore,  and  Russell  Canal,  taking  water  from 
Mill  Creek,  is  5  miles  in  length. 

It  cost  $1,500.  Of  this  amount  $250  was  in  cash  and  the  balance  in  labor  at  $2 per 
day  of  ten  hours,  and  $4  for  man  and  team.  Could  probably  be  built  now  at  con- 
tract price  of  $1,000. 

Canal  constrnction  began  in  1848  and  finished  in  1874 ;  was  first  used  in  1848. 

It  claims  a  first  right  to  one-twentieth  of  the  water  in  Mill  Creek ;  is  recorded  in 
Salt  Lake  County. 

It  is  owned  by  private  parties,  with  six  shares. 

Each  share  was  intended  to  famish  water  to  34  acres.  This  year  it  gives  water 
for  only  5  acres.    The  annual  assessment  is  15  cents. 

Under  canal  there  are,  in  all,  1,500  acres ;  actually  irrigated,  only  225  acres.  01 
this  amount,  lucern  or  alfalfa,  145  acres;  in  small  grains  (wheat,  oats,  etc.),  40  acres; 
in  vegetables,  corn,  gardens,  etc.,  15  acres,  and  in  orchards  25  acres. 

Hoagland  Ditch,  taking  water  from  Mill  Creek,  is  3  miles  in  len^h,  and  is  divided 
into  two  sections,  respectively,  in  length,  1^  miles  each.  The  width  at  bottom  of 
each  section  iH,  respectively,  4  and  2^  feet.  The  fall  of  each  section  is  15  and  20  feet 
per  mile. 

Cost.  $500.  Of  this,  $50  was  in  cash,  and  balance  labor  at  $2  per  day  of  ten  hoan^ 
and  $4  for  man  and  team. 

Canal  construction  began  in  1849  and  finished  1849 ;  was  first  used  1849. 

It  claims  a  first  and  second  right  to  twenty-three  sixtieths  of  water  in  Mill  Creek. 
Is  recorded  in  records  of  water  rights  of  Salt  Lake  County.  It  is  owned  by  private 
parties,  with  55  shares.  Each  share  was  intended  to  furnish  water  to  34  acres.  This 
year  it  gives  water  for  only  6  acres.  The  annnal  assessment  is $6.50,  payable  in  labor 
Jit  $1.50  per  (lay  of  eight  hours  and  $3  per  share  in  cash. 
Under  ditch  there  are,  in  all,  about  1,000  aciea.    kclwaXV^  vcxi^ated,  only  175  acres. 
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Of  this,  in  iacerii  or  alfalfa,  in  early  season,  250  acres;  in  small  grains  (wheat,  oats, 
etc.),  300  acres;  in  vegetables,  corn,  gardens,  etc.,  70  acres,  and  in  orchards  60  acres. 
Irrigation  begins  each  year  about  April  1  and  ends  about  October. 

The  Edward  White  ditch,  taking  water  from  Mill  Creek,  is  If  miles  in  length, 
3  feet  wide  at  bottom,  and  falls  5  feet  per  mile. 

Cost  |1,000.  Of  this  $200  was  in  cash  and  the  balance  in  labor  at  $2.50  per  day  of 
ten  hours. 

Canal  construction  began  in  spring  of  1872  and  finished  1872;  was  first  used  1872. 

This  canal  claims  a  first  and  second  right  and  third  right  to  water  from  Mill 
Creek ;  is  partly  recorded  in  records  of  Salt  Lake  County.  It  is  owned  by  private 
parties. 

Under  ditch  there  are  in  all  about  354  acres ;  actually  irrigated,  234  acres ;  of  this, 
in  lucem  or  alfalfa,  126  acres;  in  small  grains  (wheat,  oats,  etc.),  113  acres;  in  veg- 
etables, corn,  gardens,  etc.,  10  acres,  and  in  orchards,  11  acres. 

Irrigation  begins  each  year  about  April  and  ends  about  October. 

Tumbow  ditch,  taking  water  from  Parleys  Creek,  is  2  miles  in  length  and  4  feet 
wide  at  bottom. 

Canal  construction  was  begun  in  1849  and  finished  1849 ;  was  first  used  1849. 

It  claims  a  first  right  to  water  from  Parleys  Creek.  It  is  owned  by  private  parties. 
The  annual  assessment  is  about  20  cents,  payable  in  labor  at  $1.50  per  day  of  eight 
hours. 

Under  ditch  there  are  in  all  about  500  acrcQ ;  actually  irrigated,  500  acres ;  of  this, 
in  Inceru  or  alfalfa,  30  acres ;  in  other  hay-making  plants  or  grasses,  50  acres ;  in 
small  grains  (wheat,  oats,  etc.),  210  acres;  in  vegeiables,  corn,  gardens,  etc.,  200 
acres,  and  in  orchards,  10  acres. 

Irrigation  begins  each  year  about  May  1  and  ends  about  October  1. 

Sperry  ditch,  taking  water  from  Parleys  Creek,  is  1^  miles  long  and  4  feet  wide  at 
bottom. 

Cost  of  canal  was  $1,000  cash  and  balance  in  labor  at  $1.50  per  day  of  eight  hours. 
Could  probably  be  built  now  at  contract  price  for  $600. 

Canal  construction  was  begun  in  1849  and  finished  1849 ;  was  first  used  1849. 

It  claims  a  first  right  to  one  part  of  water  below  Kennedy  ditch.  It  is  owned  by 
private  parties,  with  260  acre-shares,  at  par  value  of  $10  each.  Each  share  represents 
water  for  1  acre.    This  year  it  gives  water  for  only  one-fifth  of  an  acre. 

The  annual  assessment  is  about  20  cents,  payable  in  labor  at  $1.50  per  day  of  eight 
hours. 

Under  ditch  there  are  in  all  about  260  acres.  Actually  irrigated,  260  acres.  Of 
this,  in  lucern  or  alfalfa,  there  are  25  acres ;  in  other  hay-making  plants  or  grasses, 
25  iicres;  in  small  grains  (wheat,  oats,  etc.),  40  acres;  in  vegetables,  com,  gardens, 
etc.,  37  acres,  and  in  orchards,  3  acres. 

The  Kennedy  ditch,  taking  water  from  Parleys  Cafion,  is  4  miles  in  length.  Is 
the  same  width  and  fall  all  along;  4  feet  wide  and  5-foot  fall  per  mile. 

Total  cost,  $8,294.40,  payable  in  labor  at  $1.50  per  day  of  ten  hours,  and  $3.50  per 
day  for  man  and  team.    It  could  be  built  now  for  same. 

Canal  construction  began  in  1849,  and  finished  1850  ;  was  first  used  1849. 

It  claims  a  first  right  to  two-fifths  of  the  water  from  Parleys  Cafion.  Is  recorded 
iu  Salt  Lake  County  court  records.  It  is  owned  by  private  parties,  with  876  shares, 
all  of  which  are  now  issued  and  in  use.  Each  share  represents  water  for  1  acre. 
This  year  it  gives  water  for  only  one-tenth  of  an  acre.  The  annual  assessment  is 
about  50  cents,  payable  in  labor  at  $1.50  per  day  of  ten  hours. 

Under  ditch  there  are  in  all  876  acres.  Actually  irrigated  only  876  acres.  Of  this, 
in  lucem  or  alfalfa,  there  are  175  acres;  iu  other  hay-making  plants  or  grasses,  60 
acrea;  in  small  grains  (wheat, oats,  etc.),  350  acres;  in  vegetables,  com,  gardens, 
etc.,  175  acres,  and  in  orchards,  116  acres. 

Irrigation  begins  each  year  about  May  1  and  ends  about  September  15. 

At  the  time  this  ditch  was  first  used  all  of  the  water  flowing  from  Parleys  Cafion 
was  used,  and  none  passed  the  dam  of  this  ditch.  Hence  wo  claim  all  the  water  in 
Parleys  Cafion,  when  needed,  to  the  exclusion  of  all  other  ditches  or  claims,  by 
reason  of  this  right.  Was  constructed  with  pick  and  shovel,  and  would  have  to  be 
now.    Most  of  tne  ditch  is  on  a  side  hill ;  the  fall  being  good,  there  is  no  seepage. 

Saunders  ditch,  taking  water  from  Parleys  Creek,  is  1^  miles  in  length,  3  feet  wide 
at  bottom,  and  falls  50  feet  per  mile. 

The  ownership  is  divided  into  270  shares,  all  of  which  are  now  issued  and  in  use. 
£UM)h  share  represents  water  for  1  acre.  This  year  it  gives  water  for  only  one-half  an 
acre.    The  annual  assessment,  10  cents,  payable  in  labor  at  $2  per  day  of  eight  hours. 

Under  ditch  there  are  1  n  all  about  270  acres.    Actually  irrigated,  135  acres.    Of  this, 
in  laoem  or  alfalfa,  there  are  100  acres;  in  other  bay-making  plants  or  grasses,  25 
acres;  in  small  grains  (wheat,  oats,  etc.),  75  acres;  in  vegetabVeB,  eotw,^«kX^<^\i%^^\A.^ 
30  acres ;  and  in  orchards,  40  acres. 

iTtigmUoB  begins  each  year  about  April  and  ends  about  "NovetuVjex. 
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ParleyB  irrigating  canal  and  ditcli,  taking  water  from  Parleys  Creek,  isS^mileg 
in  length.  First  section  is  li^  miles  long,  3  feet  wide  at  bottom,  and  fUla  4  feet  per 
mile.  Total  cost  was  $3,000.  Of  this  $1,000  was  in  cash,  and  balanoe  in  labor  at  |2 
per  day  of  ten  honrs,  and  $4  per  day  for  man  and  team.  It  oonldprobabhr  be  bnilt 
now  at  contract  price  of  $3,000.  Canal  construction  began  in  187ti,  and  nniahed  in 
1881;  was  first  used  in  1878.  It  claims  a  second  right  to  water  in  J?arleys  Creek. 
Recorded  in  the  records  of  county  court.  Is  owned  by  private  parties.  One  hnndied 
and  twenty  shares  are  now  issued  and  in  use.  Par  value  of  each  share  is  $90.  Aotntl 
selling  value,  $75.  Each  share  represents  water  for  5  acres.  This  year  it  gives  water 
for  only  I  acre.  The  annual  assessment,  $2 ;  payable  in  labor  at  $2  per  day  of  eight 
hours. 

Under  canal  and  ditch,  1,200  acres.  Actually  irrigated,  400  acres.  Of  this,  in  In- 
cern  or  alfalfa,  there  are  300  acres.  In  small  grains  (wheat,  oats,  etc.),  50  acres.  In 
vegetables  (corn,  gardens,  etc.),  25  acres:  and  in  orchards,  25  acres. 

Irrigation  begins  each  year  about  March  15,  and  ends  about  July. 

The  Huskinson  ditch,  taking  water  from  Parleys  Creek,  is  1  mile  long  and  1|  ftst 
wide  at  bottom. 

It  claims  a  primary  right  to  water  from  Parleys  Creek.  It  is  recorded  In  the  co^]lty 
clerk's  office  of  Salt  Lake  County.  It  is  owned  by  private  partiee^  with  25  acres.  The 
annual  assessment  per  acre  is  $1.00,  payable  in  labor  at  $2  per  day  of  ten  hoiii:8. 

There  are  in  all  about  150  acres  under  ditch.  Onlv25  acres  actually  irrigated.  Of 
this,  lucern  or  alfalfa,  20  acres;  in  small  grains  (wheat,  oats,  etc.),  24  acres,  and  in 
orchards  1  acre. 

REPORT  ON  SAN  JUAN  COUNTT. 

In  addition  to  information  already  given  I  would  state  that  abont  1,000  acres  of  1^ 
arable  land  in  the  county  lies  adjacent  to,  and  could  be  irrigated  at  considerable  ex- 
Xtense  by  ditches  from,  the  Sau  «Juan  River. 

The  bulk  of  the  remainder  lies  around  the  base  of  the  Blue  and  Elk  Momitains  it 
an  elevation  of  from  0,000  to  7,000  feet  and  on  an  elevated  plateau  known  as  the  Cedar 
Ridge,  lying  southwest  of  the  Elk  Mountains,  between  the  Colorado  and  the  SsQ 
Juan  Rivers,  the  mean  elevation  of  which  is  about  5,000  feet ;  the  soil  and  climate  of 
the  great  bulk  of  this  land  is  well  adapted  for  raising  grain  and  all  kinds  of  frnite 
and  vegetables  that  are  raised  in  a  temperate  climate.  The  mountains  afford  a  good 
supply  of  timber  and  nothing  is  lucking  to  make  this  section  a  very  desirable  pisee 
to  dwell  iu  except  water.  This  want  could  be  supplied  to  a  great  extent  by  a  proper 
system  of  water  storage  in  the  canons  and  washes  around  the  bases  of  the  moantains. 

There  are  not  to  exceed  three  quarter  sections  of  land  in  the  oonnty  on  which  pat- 
ents have  been  issued.  This  laud  belongs  to  the  Pittsburgh  Cattle  Company,  and  ii 
situated  near  the  south  base  of  the  La  Salle  Mountains.  On  account  of  the  propo- 
sition to  turn  the  county  into  an  Indian  reservation  all  lands  in  the  county  weie 
withdrawn  from  the  market  on  the  13th  day  of  November,  1888,  and  still  remain  in 
that  condition. 

As  the  county  is  unsurveyed  and  very  sparsely  inhabited*  I  am  not  able  to  give  all 
of  the  details  asked  for  by  the  governor,  but  Hou.  F.  A.  Hammond,  who  is  one  of 
the  selectmen  of  the  county,  expects  to  meet  the  Senate  committee  in  Salt  Lake 
and  can  give  them  personally  all  of  the  information  that  they  desire  in  regard  to  the 
climate,  soil,  topographical  features,  etc.,  of  the  different  sections. 

Peter  Allait 

County  CUrk. 

REPORT  FROM  8CIPIO,   MILLARD  COUNTY. 

George  Munroe  writes  the  governor  that 

There  is,  about  8  miles  south  of  Scipio,  on  the  ridge,  a  natural  lake  whieh  we  Qte 
for  storing  our  water  iu  the  winter  to  irrigate  in  the  summer.  The  lake  now  is  about 
2  miles  long  and  1  mile  wide ;  when  we  can  get  it  full  it  affords  sufficient  water  to 
mature  our  crops. 

This  lake  could  bo  made  to  hold  ten  times  this  amount.  It  is  a  natural  harin  fax 
4  or  5  miles  above  its  present  dimensions.  It  has  been  supposed  that  tihe  Sevier  River 
could  be  brought  into  this  lake ;  if  it  can,  water  can  be  stored  here  to  irrigate  thou- 
sands of  acres  of  land  that  is  now  a  barren  waste.  In  this  valley  the  river  mns  to 
waste  all  winter.  I  think  it  is  worth  investigating;  at  least,  if  a  survey  wa*i  made 
to  find  if  it  was  possible  to  get  the  river  to  come  into  this  lake,  it  would  -  fumieh 
homes  for  a  great  many  people.  It  would  be  impossible  to  find  a  more  favorable  ^ot 
for  a  reservoir. 

REPORT  ON  KANE  COUNTY. 

Three-fourths  of  the  surface  of  Kauo  County  are  mouutains  covered  with  timber. 

The  other  one-fourth  is  arid  laud,  all  of  which  would  produce  good  crops  by  being 

irrigated.    The  amount  now  cultivated  \n  com\>at\»oii  to  what  could  be  by  an  incresie 
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of  water  is  very  small.    I  will  give  an  account  of  each  of  the  principal  streams  sep- 
arately. 

Soit  Fork  of  the  Bio  Virgin, — On  the  headwaters  of  East  Fork  of  this  stream  there 
are  about  300  acres  tinder  cnltivatlon,  about  one-fourth  of  which  is  irrigated  by  nu* 
merons  small  ditches. 

Ten  miles  below,  the  cafion  opens  out  into  what  is  called  Long  Valley,  with  an  ay- 
erage  width  of  one-hs^f  mile  and  7  miles  in  length.  In  this  yalley  are  situated  the 
towns  of  Glendale,  Orderville,  and  Mount  Carmel,  Glendale  oeeupyi&g  the  north, 
and  Mount  Carmel  the  south  end  of  the  valley,  while  Orderville  is  centrally  located. 

Between  Orderrille  and  Mount  Carmel,  in  what  is  known  as  the  cove,  there  are  50 
acres  of  good  land  that  could  be  cultivated  by  an  extension  of  the  Orderville  ditch 
and  an  increase  of  water. 

About  1  mile  below  Mount  Carmel  a  stream  called  the  Muddy  comes  in  from  the 
west,  on  which  about  60  acres  are  now  cultivated,  and  200  more  could  be  by  an  in- 
crease of  water.  From  Mount  Carmel  the  course  of  this  branch  of  the  Virgin  for 
7  miles  is  a  succession  of  narrow  and  small  coves,  containing  in  the  aggregate  about 
300  acres  of  good  land.  There  is  a  small  side  cafion  at  nearly  every  cove  that  could 
be  dammed  up  and  filled  from  the  main  stream  in  the  winter  season  with  sufficient 
water  to  irrigate  the  cove.  This  is  also  the  case  with  the  Muddy  branch.  Many  of 
these  reservoirs  will  be  made  in  time  by  private  enterprise,  but  in  the  mountains  at 
the  head  of  this  stream,  some  10  miles  above  Glendale,  are  located  several  large  sites 
which  coald  be  used  to  hold  the  water  up  in  the  spring.  Being  natural  reservoirs, 
they  are  used  now  by  parties  who  farm  15  or  20  acres  near  them. 

One  of  these  sites,  owned  by  B.  G.  Jolley,  could  be  made  to  cover  50  acres  6  feet 
deep  at  an  expense  of  $500.  Another  owned  by  R.  G.  Jolley  &  Co.,  could  be  made  to 
oover  100  acres  15  feet  deep  at  an  expense  ot  $500.  Another,  owned  by  £.  Potter  &> 
Co.,  could  be  made  to  cover  100  acres  8  feet  deep  at  an  expense  of  IS500.  And  yet 
another,  owned  by  Mr.  Levanger,  could  be  made  to  cover  40  acres  10  feet  deep  at  an 
expense  of  $500. 

These  sites  are  all  located  in  the  mountains  amoiig  pine  timber  and  removed  from 
all  danger  of  floods,  which  might  break  or  fill  them  with  mud  or  debris.  All  the 
present  owners  ask  is  to  be  allowed  to  use  the  same  amount  of  water  from  the  reser- 
Toirs  that  they  now  use.  There  is  always  an  abundance  of  snow-water  to  fill  these 
reeervoirs  and  plenty  of  use  for  the  water  in  Long  Valley. 

Kanah  Creek, — On  the  headwaters  of  Kanab  Creek  are  some  very  fine  farms,  com« 
prising  about  300  acres  of  land  under  cultivation  and  twice  that  amount  of  pasture 
land  under  fence.  There  are  1,000  acres  of  good  land  that  could  be  cultivated  by  an 
increase  of  water  and  one  good  reservoir  site,  on  the  property  of  Wooley  and  Sey- 
miller,  which  could  be  made  to  cover  10  acres  10  feet  deep  at  an  expense  of  $1,000. 

Immediately  below  these  farms,  at  the  lower  end  of  the  valley,  the  mountains  come 
almost  together,  and  by  building  a  dam  20  rods  long  and  100  feet  high  a  reservoir 
could  be  made  that  would  cover  one-half  mile  square  at  an  average  depth  of  30  feet. 

Eight  miles  below  this  point  S.  M.  Anderson  has  a  reservoir  in  successful  operation. 
It  ia  a  little  cove  on  one  side  of  the  narrow  vallejr  with  an  area  of  about  5  acres.  He 
has  constructed  a  ditch  5  miles  lon^  to  fill  it,  which  he  did  last  spring  in  one  week,  to 
the  depth  of  8  feet.  He  is  cultivating  15  acres  this  season,  and  will  not  use  half  the 
water.    He  intends  to  irrigate  50  acres  from  this  reservoir  next  season. 

Twenty-five  miles  down  from  the  head  of  Kanab  Creek  is  the  town  of  Kanab,  the 
county  site  of  Kane  County.  There  are  no  good  reservoir  sites  in  the  cafion  above  it, 
but  iJong  the  foot-hills  on  both  sides  are  numerous  good  small  sites  which  could  be 
filled  in  the  winter. 

Jokntan  Bun, — Along  this  stream  for  20  miles  the  valley  has  an  average  width  of 
one-half  mile,  all  good  land,  and  many  side  caHons  that  would  make  good  reservoirs 
at  a  small  expense.  The  only  land  cultivated  on  this  stream  is  the  Schutampah 
ranch  and  about  150  acres  at  the  town  of  Johnson,  12  mUes  east  of  Kanab,  and  this 
is  all  watered  from  springs,  the  streams  being  dry  during  the  summer  season,  except 
when  it  rains,  when  it  is  a  rushing  torrent,  which  is  also  the  case  in  the  spring  for  two 
or  three  months. 

But  the  grandest  reservoir  site  in  the  county  is  situated  about  3  miles  below  the 
town  of  Jonnson.  Here  is  a  long  valley  running  east  and  west,  and  the  J<riinson  Run 
oroosea  right  through  the  center  of  it  and  breaks  through  the  mountains  on  the  sooth 
side.  The  gap  where  it  breaks  through  is  not  more  than  one-quarter  mile  wide, 
and  by  boildin^  a  dam  across  this  gap  50  feet  high  the  water  would  be  backed  along 
the  valley  for  5  miles  in  length  and  1  mile  in  width.  About  2  miles  below  this  ^p 
is  situated  about  1,600  acres  of  the  best  of  land. 

Kane  County  is  situated  over  the  southern  rim  of  the  Great  Basin  and  falls  rapidly 
towards  the  Colorado  River.    The  average  fall  of  snow  in  our  mountains  is  not  less 
than  15  feet.    In  the  spring  of  the  year  ana  during  summer  rains  the  amount  of  watAt 
that  mns  into  the  Colorado  River  by  hundred  of  streams  that  axe  drv  cA>  oWi«t  W\ii«^ 
Sb  something  that  can  not  be  estimated.    The  major  part  of  the  \7ateT  co\i\iV\^  \ifi\^ 
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back  by  thecoDstractioDof  reservoira.  ThoamoDtitof  land,  water,  ondreserroiTaitoi 
is  practically  UDlimitud  ;  ull  that  ia  lackin;;  is  capital  and  labur  to  utiliza  them, 
Ws  have  a  semi-tropical  climate  and  oue  of  the  bentand  uioat  eitenslTe  Htook  ranges 
in  the  Territory.  But  the  eonntry  is  sparsely  settled  and  the  people  are  poor  and 
without  the  means  to  develop  the  great  resources  of  the  country. 

If  the  Government  would  take  hold  of  aome  of  these  large  reservoirs,  and  thorebf 
furnish  employment  to  the  people,  they  would  then  he  able  to  oonstrnct  many  smallsr 
omes  by  private  enterprise,  and  so  the  money  expended  would  be  doubly  used  in  tbe, 
tne  direction. 


BECAPITCTLATIOS  OF  EANE  OOUKTr. 


Vume  of  ditch  and  1 


Lode  Talley : 

aioaiaCe  eEatdltoh* 

aiendilo  WBrt  ditoli- 

OrderTille  waat  dIMh* 

Mooiit  CBrmel  Cicy  dllfih*.. 

Mount  Cannet  UBt  ditch*.. 
CppnrKannb: 

Upper  KBimbditoht 

Sink  Vullov: 

Sink  Vallev  dltohl 

Kanab: 

KanabCltydltoh* 

Kanab  field  dltohl 


Nuno  of  dlhib   and  <ia11ey  1u  wbiuli 


.    EBBtForkarRloVlTgln 


ibCieek.. 
Kanab  Cruk... 
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500 

IH 

.    Erory  IGdaya  .. 
.   Every  37 dayt  ■■ 


DmmrKannbdltobl  .. 
Sink  V»llev: 

Siok  VidlaydiMbl  .... 
KauBb: 

Kanab  Citv  ditch'.... 

KsnubflHlddilcbl  .... 


.   Emry  18  dayn  . . 

.    Ono>  a  ^ear 

.   EvTTj  7  days  . .. 


Note IrrlKatJon  aeanon  begins  Apcil  1  and  ends  October  1. 

'Irrlntes  arcbord,  fmrdcn.  and  bay  field  oropa. 
f  Irrigates  hay  and  Bald  oiopa. 

There  have  been  no  crops  lost  for  the  wi«at  nf  water,  but  oropi  are  materially  dWM- 
aced  every  year  from  this  cause.  Clay  noil  requires  more  water  than  sandy  airiL 
Tbere  is  no  particular  difierence  in  the  amonnt  of  water  used  for  different  kinds  of 
oropB  while  the  crops  are  growing,  bnt  those  ci^ips  which  are  longest  growing  hate 
to  be  watered  longer;  hence  require  more  water. 
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REPORT  ON  MOUNT  PLEASANT  PRECINCT,  SAN  PETE  COUNTY. 

The  water  supply  is  received  from  the  East  Moontains,  lying  ahout  4  miles  east  of 
this  towD,  through  five  maiu  channels,  which  are  named  as  follows :  (1)  Cedar  Creek, 
(2)  Town  Creek,  (3)  Pleasant  Creek,  (4)  North  Creek,  (5)  Birch  Creek. 

These  are  all  natural  channels. 

(1)  Cedar  Creek  is  equally  divided  between  us  and  Spring  City,  and  its  center 
forms  the  boundary  line  between  us  and  Spring  City  on  the  south.  It  was  first  in 
use  in  1865 ;  the  stream  irrigates  about  300  acres.  There  are  about  800  acres  of  good 
land  that  could  be  brought  under  cultivation  and  irrigated  from  said  channel  if  a 
BufiQcient  water  supply  could  be  had. 

(2)  Twin  Creek,  first  in  use  in  I860,  irrigates  about  600  acres  of  land,  while  there 
are  1,500  acri^s  of  good  land  which  could  be  irrigated  from  said  channel  with  sufficient 
water  supply. 

(3)  Pleasant  Creek,  first  in  use  in  1860,  irrigates  about  1,500  acres  of  land. 
There  are  about  1,500^  acres  of  good  land  now  lying  idle  which  could  be  brought  under 
cultivation  and  irrigated  under  said  ditch. 

(4)  North  Creek,  first  in  use  in  1860,  irrigates  about  400  acres  of  land.  There  are 
about  800  acres  of  good  land  under  said  ditch  which  could  not  be  irrigated  for  want 
of  water. 

(5)  Birch  Creek.  Said  channel,  or  the  center  thereof,  from  the  boundary  line  on 
the  north,  between  Mount  Pleasant  and  Fairview,  gives  half  of  the  water  to  Fair- 
view  and  half  to  Mount  Pleasant.  First  in  use  in  1864.  Irrigates  400  acres  of  land. 
Four  hundred  acres  under  said  ditch  not  cultivated  or  irrigated  for  want  of  water. 

The  average  depth  of  snow  in  the  mountains  in  winter  is  about  6  feet.  Irrigation 
seasou  commences  about  May  15  and  ends  September  1. 

For  sandy  soil  1  inch  of  water  is  required.  For  clay  soil  three-fonrths  of  an  inch 
will  do.  Land  is  irrigated  once  in  three  weeks.  An  irrigation  stream  used  twenty- 
four  hours  for  each  10  acres. 

About  600  acres  of  grain  is  lost  this  year  for  want  of  water. 

A  reservoir  site  5  miles  north  of  Fairview  is  recommended ;  also  Gooseberry  Val- 
ley,  8  miles  due  east ;  it  measures  1  by  1^  miles.  A  dam  100  feet  high  and  400  feet 
long  would  raise  the  water  over  the  little  valley  to  the  depth  of  25  feet  on  an  aver- 
age. A  tunnel  of  about  1  mile  would  have  to  be  made ;  plenty  of  rocks  and  material 
near  by  for  building  dam.  A  stream,  measuring  about  200  inches  in  low  water,  emp- 
ties in  there  besides  the  snow  water  from  the  mountains. 

HEPORT  ON  SEVIBR  COUNTY. 

We  have  the  honor  of  submitting,  as  per  the  governor's  requests  of  July  8,  1889, 
and  on  other  dates,  requiring  the  county  court  of  Sevier  County,  Territory  of  Utah, 
to  place  before  you  for  investigation^  and  to  be  laid  before  the  United  States  Senate 
committee,  who  are  expected  to  visit  Utah  some  time  during  the  present  month  on 
matters  connected  with  storage  of  cafion  water  for  irrigation  purposes,  the  follow- 
ing report : 

In  conformity  to  said  request  the  county  court  convened  on  the  17th  day  of  July,  and 
the  subject  was  fully  discussed  by  the  court  and  a  committee  was  duly  appointed,  con- 
sisting of  James  M.  Peterson,  county  surveyor,  and  W.  H.  Clark,  for  the  purpose  of 
making  surveys,  establishing  heights,  and  cost  of  caQon  dams  and  reservoirs,  meas- 
uring streams,  and  such  useinl  and  general  explorations  as  might  lead  to  a  fair  under- 
standing of  the  feasibility  of  said  enterprise.  The  court,  in  connection  with  the  ap- 
pointment of  said  committee,  secured  the  services  of  F.  H.  Newell,  of  the  U.  S.  (Geol- 
ogical Survey,  who  took  an  active  part  in  the  enterprise  and  proved  a  valuable  man 
in  aiding  the  committee  in  their  efi&rts,  possessing  a  thorough  knowledge  of  the  en- 
tire work. 

It  will  be  seen  by  the  subjoined  committee's  report  and  the  statistical  reports  of 
irrigation  canals  situated  in  this  valley,  together  with  their  length,  width,  and  cost, 
that  they  consist  of  eleven,  with  a  running  distance  in  the  Sevier  Valley  of  104^  miles, 
which  flows  over  and  irrigates  about  18,000  acres  of  land,  its  fountain  head  being 
the  Sevier  River.  In  connection  with  these  eleven  irrigating  canals  supplied  from 
the  Sevier  River,  there  are  about  7,000  acres  watered  from  different  springs  and 
creeks,  making  the  total  amount  of  25,000  acres  of  land  under  the  irrigation  system 
atpresent. 

In  connection  with  this  number  of  25,000  acres  we  have  a  large  body  of  arid  land 
that  with  proper  irrigation  conld  be  brought  under  a  fair  state  of  cultivation.  An 
approximate  estimate  of  the  number  of  acres  that  could  be  thus  cultivated  amounts 
to  over  100,000,  lying  and  being  situated  in  this  county  and  known  aa  t\i!&  ^^\^t 
Valley.  The  majority  of  this  land  lies  well  for  irrigation  •,  quality  ot  Wi^  «fi\\  ^wA% 
will  make  beantifol  and  productive  farms. 
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In  sabmittinf]^  the  foregoing  and  the  HiutiHtical  matter  therewith  connected,  we 
wonld  moBt  respeotf ally  ask  that  you  would  give  that  due  consideration  to  a  matter 
flill  of  importance  and  intimately  connected  with  the  fnture  nowth  and  protpeirity 
of  not  only  this  section  of  Territory  bnt  a  great  portion  of  the  Western  coantiy.  The 
suggestions  of  Engineer  F.  H.  Newell,  who  has  taken  so  much  interest  in  the  snbJeet 
we  refer  f o,  as  most  feasible  and  proper,  relating  to  the  distribution  of  water  for  irri- 
gation in  this  Territory  similar  to  that  system  now  existing  in  the  State  of  Colorado. 

L.  B.  KiNNKT, 

Pirobate  Judge  and  ex  officio  Countjf  Judge. 

Albert  D.  Thurbsr, 
Jambs  S.  Jbnsex, 
B.  H.  Grbkmwood, 


In  relation  to  the  Wells  Irrigation  Canal  taking  water  from  the  Sevier  Rlyer,  in  the 
county  of  Sevier,  are  the  following  facts : 

The  length  of  canal  is  4^  miles.  The  upper  end  or  lirst  section  is  1^  miles  long,  6 
feet  wide  at  bott.om,  and  falls  If  feet  to  the  mile ;  the  canal  then  narrows,  and  the 
next  section  is  1^  miles  long,  5  feet  wide  at  bottom,  and  falls  2^  feet  per  mile ;  next 
section  is  1^  miles  long,  4  feet  wide  at  bottom,  and  falls  1^  feet  per  mile. 

Cost  of  canal  was  Z'2fZ>00,  Of  this  cost  $150  was  in  cash  and  the  balance  in  labor 
at  $2  per  day  of  ten  hour«)  aud  $4  per  day  for  man  and  team.  The  whole  canal  coold 
now  DC  built  for  contract  price  of  |1,500. 

Canal  was  begun  in  sprmg,  1872;  finished  spring,  1878;  water  first  used  from  it  in 
1872. 

This  canal  claims  a  right  to  .04^  water  from  Sevier  River. 

This  canal  is  owned  by  an  association,  of  which  the  legal  name  or  title  is  '*  Wells 
Company  Irrigation  District,''  and  the  control  is  by  trustees.  Annual  tax  averages 
about  40  cents,  which  can  be  worked  out  at  $2  per  day  of  ten  hours. 

Land  under  canal,  about  850  acres ;  actually  irrigated,  530  acres.  Of  this  amounfc 
now  irrigated  there  are,  in  lucem  or  alfalfa,  160  acres.  Other  hay-making  plants 
or  grasses,  25  acres;  small  grains,  etc.,  315  acres;  vegetables,  etc.,  25  acres;  -andor- 
chftfds,  5  acres. 

Irrigation  begins  March  and  ends  in  November. 

Elsinore  Irrigation  Canal,  supplied  from  Sevier  River,  Sevier  County.  Length  of 
canal,  9  miles ;  upper  end  or  first  section,  6  miles  long,  8  feet  wide  at  bottom,  and 
falls  2f  feet  per  mile ;  the  caual  then  narrows,  and  the  next  section  is  3  miles  long,  6 
feet  wide  at  bottom,  and  falls  3  feet  per  mile. 

Cost  of  canal,  $8,500 ;  of  this  about  $500  cash  and  the  balance  in  labor  at  $1.50  per 
day  of  eight  hours  and  $3  for  man  and  team.  Canal  conld  now  be  built  at  contract 
price  of  $6,000. 

The  canal  was  begun  in  March,  1875 ;  ended  in  April,  1877 ;  water  first  osed  £rom 
it,  1875. 

This  canal  claims  a  first  right  to  .08  water  from  Sevier  River. 

Canal  is  owned  by  a  corporation,  of  which  the  legal  name  is  Elsinore  Irrigation 
Company,  and  the  control  is  by  directors.  The  ownership  is  divided  into  942  aores^ 
of  which  all  shares  are  now  issued  and  in  use.  Par  value  of  each  acre  is  $9 ;  aotoal 
selling  value  per  share  is  about  $9.  Each  share  was  intended  to  cover  water  to  I 
acre.  Owing  to  scarcity  of  water  this  year  one  share  will  give  water  for  only  three- 
fourths  of  an  acre.  Annual  tax  per  aero  averages  about  30  cents,  formerly  fh>m  60  to 
75  cents,  which  can  be  worked  out  at  $1.25  per  day  of  nine  hours. 

Number  of  acres  under  ditch,  950 ;  actually  irrigated,  900  acres ;  of  this  amount 
now  irrigated  there  are,  in  lucem  or  alfalfa,  50  acres;  small  grains,  etc.,  800  acres; 
vegetables,  corn^  gardens,  etc.,  50  acres ;  aud  in  orchards,  30  acres. 

Irrigation  begins  each  year  about  April  and  ends  about  September  1. 

The  Richfield  Irrigation  Canal,  supplied  from  Sevier  River,  Sevier  Connty.  Length 
of  canal,  17  miles.  Upper  end  or  first  section  is  11  miles  long,  12  feet  wide  at  bot- 
tom, and  falls  5  feet  to  mile ;  canal  then  narrows  and  the  next  section  is  4  miles  long, 
8  feet  wide  at  bottom,  and  falls  5  feet  per  mile ;  next  section  is  2  miles  long,  6  IM 
wide  at  bottom,  and  falls  3  feet  per  mile. 

Cost  of  canal  was  $20,000.  Of  this  about  $500  cash,  the  balance  in  labor  at  $2  per 
day  of  ten  hours,  and  $4  for  man  and  team.  Could  be  built  at  contract  priee  of 
$10,000. 

The  canal  was  begim  in  the  spring,  1865,  and  finished  in  spring,  1875.  Water  fint 
used  from  it  in  1865. 

This  canal  claims  a  first  right  to  .36^  water  from  river. 

It  18  owned  hy  a  corporation  legally  named  Richfield  Irrigation  Canal  Companyy 
jinri  tite  control  ia  by  the  directors. 
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Ownership  is  divided  into  4,000  Shares,  of  which  4,000  shares  are  now  issued  and  in 
use.  Parviuioe  of  each  share  is  |5  ;  sellinfc  valne  $5.  Each  share  was  intended  to 
cover  water  to  1^  acres.  Owing  to  scarcity  of  water  present  year,  one  share  will 
ffive  water  for  only  three-quarters  of  an  acre.  Annual  tax  per  share  averages  about 
$40,  which  can  be  worked  out  at  $1.25  x>er  day  of  eight  hours. 

Land  under  ditch,  7,500  acres;  Jand  actually  irrigated,  5,000  acres ;  of  this  amount 
now  irrigated  there  are  in  lucem  or  alfalfa,  500  acres ;  other  hay  •making  grasses, 
1,000 acres;  small  grains,  etc.,  3,390  acres;  vegetables,  etc.,  100  acres;  and  in  or- 
onards,  10  acres. 

Irrigation  begins  each  yeas  about  April  and  ends  about  September  15. 

Sevier  Valley  Canal,  supplied  from  Sevier  River,  Sevier  County.  Length  of  canal, 
15 miles;  upper  end  or  mst  section  15  miles  long,  12  feet  wide  at  bottom,  and  falls  4 
feet  to  mile. 

Cost  of  canal  to  date  is  $40,000.  Of  this  $500  was  cost  and  the  balance  in  labor,  at 
|S^50  per  day  of  eight  hours,  and  $5  per  day  for  man  and  team. 

The  canal  was  b^un  in  fadl  of  1884 ;  not  finished ;  water  first  used  from  it,  1888. 

This  canal  claims  secondary  right  to  water  from  Sevier  River.  It  is  owned  by  a 
oorporation  legally  naired  Sevier  Valley  Canal  Company,  and  the  control  is  by  direct- 
osB.  The  ownership  is  divided  into  4,000  shares,  of  which  4,000  shares  are  now 
iatned  and  in  use.  Par  vi^ue  of  each  share  is  $10,  selling  value,  $5.  Each  share 
was  intended  to  cover  water  to  one-half  an  acre.  Owing  to  scarcity  of  water  pres- 
eot  year  one  share  will  give  water  for  only  one-twentieth  of  an  acre.  Annual  tax 
per  Miare  averages  about  $1,  which  can  be  worked  out  at  $1.75  per  day  of  eight 
nours.  Number  of  acres  under  ditch«  6,000  acres ;  of  this  amount  only  2,000  acres  are 
actaally  watered  during  high  water  in  Sevier  River.  Of  this  amount  now  irrigated 
there  are  in  lucem  or  aiualfa,  50  acres ;  small  grains,  etc.,  1,930  acres ;  vegetables,  etc., 
15  acres ;  orchards,  5  acres. 

Irrigation  begins  March  15  and  ends  June  15  for  want  of  water. 

Thirteen  miles  of  this  (Sevier  Valley  Canal  Company)  was  finished  in  1888.  It  is 
located  and  leveled  for  a  distance  of  15  miles  tarther,  and  when  finished  will  cover 
6,000  acres  in  addition  to  what  is  now  cultivated,  making  a  total  of  8,000  acres, 
depending  on  high  water  and  contemplated  reservoirs  ou  the  Sevier  River. 

Vermillion  Irrigating  and  Extension  Company,  supplied  from  Sevier  River,  Sevier 
Ceanty.  Length  of  canal  is  18  miles.  Upper  end  or  first  section,  9  miles  lon^;,  16  feet 
wide  at  bottom^  and  falls-  2  feet  to  mile ;  canal  then  narrows  and  next  section  is  9  miles 
lonff,  13  feet  wide  at  bottom,  and  falls  2i  feet  per  mile. 

Cost  of  canal  was  $18,000,  $1,000  cash,  and  the  balance  in  labor  at  $2.25  per  day  of 
eight  hours,  and  $4.50  per  day  for  man  and  team.  Could  be  built  now  at  contract 
pnoe  fw  $8,000. 

CmiaI  was  begun  in  spring,  1876 ;  water  first  used  from  it,  1876. 

This  canal  claims  a  primary  right  to  water  from  Sevier  River. 

It  is  <iwned  by  a  corporation  legally  named  Vermillion  Irrigation  Canal  Company, 
and  the  control  is  by  directors.  The  ownership  is  divided  into  1,016  shares ;  par  value 
of  eaeh  share,  $10 ;  selling  value,  about  $10 ;  each  share  was  intended  to  represent 
water  for  1  acre :  owing  to  scarcity  of  water,  present  year,  one  share  will  give  only 
water  for  one-half  an  acre.  Annual  tax  per  share  averages  about  $1,  whicn  can  be 
worked  out  at  $1.50  per  day  of  eight  hours. 

'  Nnmber  acres  under  ditch,  3,200  acres ;  actually  irrigated,  1,200  acres.  Of  the 
amount  now  irrigated,  there  are  in  lucern  or  alfalfa,  100  acres ;  other  hay-making 
plants,  350  acres;  small  grains,  etc.,  725  acres ;  orchards,  5  acres. 

Irrigation  begins  about  April  1  and  ends  about  October  15. 

Tbe  first  9  mues  was  finished  in  1880 ;  12  feet  wide  in  the  bottom  and  enlarged  in 
1867  to  16  leet  wide  in  the  bottom. 

The  second  section  of  9  miles  was  begun  in  1887  and  finished  and  water  conveyed 
thioagh  in  spring  of  1889. 

"nie  third  section  of  4  miles  was  begun  in  1887,  but  part  of  it  is  unfinished. 

The  water  in  this  canal  is  taken  out  of  Sevier  River  near  the  city  of  Richfield,  and 
whaa  diy  seasons,  the  water  consists  only  of  seepage  from  Richfield,  Annabella,  and 
Monroe  irrigation  districts,  and  firom  springs  in  or  near  the  Sevier  River. 

Ca^tal  stook  is  1,016  shares,  at  $10 $10,160 

on  shares  for  construction 7,840 


Total 18,000 


MM  ditch,  supplied  from  Sevier  River,  Sevier  County.     Length  of  canal  is 

f  ndlM.  Upper  end  or  first  section  is  2  miles  long,  4  feet  wide  at  bottom,  and  iUls 
9(  feet  to  mile. 

TBtal  C9t/^  flM6— eash  $25,  and  balance  in  labor  at  $2  pet  da^f  oi  \i«ii  \k<rax^  viA 
ft  per  daj  for  man  and  team.     Could  now  be  built  at  oontiMt  i^xVoft  for  ^ft^. 
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The  canal  was  began  in  1871 — finished  sprini^,  1875.    Water  first  osed  from  it,  1871. 

This  canal  claims  a  right  to  .00^  water  from  Sevier  River.  It  is  owned  by  a  private 
association,  legally  named  Isaacson  Irrigating  Ditch,  controlled  by  stookholden. 
Owing  to  scarcity  of  water,  present  year,  one  share  will  give  water  enongh  for  only 
one-third  of  an  acre.  Annual  tax  per  share  iivorages  abont  15  cents,  which  can  be 
worked  ont  at  $2  per  day  of  ten  hoiirH. 

Acres  nnder  ditch,  250 ;  actually  irrigated,  174 ;  of  this  amount  now  irrigated  there 
are  in  lucem  or  alfalfa,  24  acres.  lu  nmall  grains,  (wheat,  oats,  etc.),  122  acres; 
in  vegetables,  corn,  gardens,  etc.,  25  acres ;  orchards,  3  acres. 

Irrigation  begins  each  year  about  March  and  ends  about  November  1. 

Joseph  Irrigation  Canal,  supplied  from  Sevier  River,  Sevier  County.  Length  of 
canal,  5  miles.  Upper  end  or  first  section  is  2  miles  long,  8  feet  wide  at  bottom,  and 
falls  5  feet  to  mile.  Canal  then  narrows  and  next  section  is  3  miles  long,  6  feet  wide 
at  bottom,  and  falls  6  feet  per  mile. 

Cost  of  canal  was  $3,900 — |100cash,  and  balance  in  labor  at  $2  per  day  often  hoars, 
and  $4  per  day  for  man  and  team.  The  canal  could  now  be  built  at  con  tractor's 
price  for  $1,500. 

Canal  was  begun  in  1872,  finished  spring  1876 ;  first  water  used,  1872. 

This  canal  claims  a  first  right  to  one-tenth  of  the  water  from  Sevier  River.  It  is 
owned  by  a  corporation,  legally  named  the  Joseph  Irrigating  Company,  and  the  con- 
t-rol  is  by  directors.  Par  value  of  each  acre  is  $3.25.  Each  share  was  intended  to  rep- 
resent water  to  1  acre.  Owing  to  scarcity  of  water,  present  year,  one  share  will  give 
water  for  only  one-fifth  of  an  acre.  The  annual  tax  per  acre  averages  about  35  oraits, 
which  can  be  worked  out  at  $2  per  day  of  ten  hours. 

Number  of  acres  nnder  ditch,  1,400  acres ;  actually  irrigated,  1,210.  Of  this  amoant 
now  irrigated  there  are  in  lucem  or  alfalfa,  250  acres ;  in  small  grains,  (wheat,  oate, 
etc.),  850  acres;  in  vegetables,  corn,  gardens,  etc.,  75  acres;  orchards,  40  acres. 

Irrigation  season  begins  abont  March  and  ends  about  November. 

Monroe  Irrigation  Company's  Canal,  supplied  from  Sevier  River,  Seyier  Count;. 
Length  of  canal  is  8  miles.  Upper  end  of  first  section,  4  miles  long,  9  feet  wide 
at  bottom,  and  falls  4  feet  per  mile ;  canal  then  narrows  and  next  section  is  2  rnUee 
long,  7  feet  wide  at  bottom,  falls  4  feet  per  mile ;  next  section  is  2  miles  long,  5  fset 
wide  at  bottom,  and  falls  4  feet  per  mile. 

Cost  of  canal  $0,900— $500  cash,  and  the  balance  in  labor  at  $2  per  day  of  ten  hours, 
and  $4  per  day  for  man  and  team.  Canal  could  now  be  bailt  at  contract  price  ftr 
$4,600. 

The  canal  was  begun  in  spring,  1865;  finished  spring,  1879;  water  first  osed&om 
it  in  1865. 

This  canal  claims  a  first  right  to  one-seventeenth  part  of  the  water  from  Sevier 
River.  It  is  owned  by  association,  legally  named  Monroe  Irrigation  Canal  Company} 
and  control  is  by  directors.  The  ownership  is  divided  into  2, 300  acres,  of  which  2,300 
acres  is  in  use.  Par  value  of  each  acre  of  water  right  is  $4.  Actual  selling  value  per 
acre  is  about  $4  per  acre.  The  present  year,  owing  to  scarcity  of  water,  one  acre  will 
give  water  for  only  two- thirds.  The  annual  tax  per  acre  averages  30  cents,  which  cai 
be  worked  out  at  $1.50  per  day  often  hours. 

Acres  under  ditch,  2,500 ;  actually  irrigated,  2,000.  Of  this  amount  now  irrigi- 
ted  thei*e  are  in  lucem  or  alfalfa  300  acres.  Other  hay-making  plants,  graaaes,  etc, 
50  acres;  in  small  grains  (wheat,  oats,  etc.),  1,550  acres;  in  vegetables,  com,  etc., 
75  acres ;  orchards,  25  acres. 

Irrigation  season  begins  about  April  1  and  ends  about  October  1. 

Brooklyn  Canal,  supplied  from  Sevier  River,  Sevier  County.  Length  of  canal  4 
miles.  Upper  end  or  first  section  is  two-thirds  of  a  mile  long,  9  feet  wide  at  bottom, 
and  falls  3  feet  to  a  mile ;  the  canal  then  narrows  and  next  section  is  3^  miles  long,  7 
feet  wide  at  bottom,  and  falls  3  feet  per  mile. 

Cost  of  canal  $5,530— $280  cash,  and  the  balance  in  labor  at  $2.50  per  day  of  nine 
hours,  and  $5  per  day  for  man  and  team.  Canal  could  now  be  built,  proimbly,  at 
contract  price  for  $2Ji750. 

Canal  was  begun  in  spring,  1873;  finished  spring,  1878,  and  water  was  first  nsed 
from  it  in  1873. 

This  canal  claims  a  first  right  to  a  tenth  part  of  the  water  from  Sevier  River.  It  js 
owned  by  a  corporation,  legally  named  Brooklyn  Irrigation  Canal  Company,  and  tbo 
control  is  by  trustees.  The  ownership  is  divided  into  553  shares,  of  which  553  shaies 
are  issued  and  in  use.  The  par  value  of  each  share  is  $10.  Actual  selling^alne  is 
about  $10.  Each  share  was  intended  to  represent  water  for  each  2^  acres.  The  pres- 
ent year,  owing  to  scarcity  of  water,  one  share  will  give  water  for  only  1  acre.  An- 
naal  tax  per  share  averages  about  50  cents,  which  can  be  worked  out  at  $1.25  per  day 
of  nine  hours. 

Acres  ander  ditch,  2,000 ;  acres  actually  irrigated,  1,300.  Of  amount  now  irrigated 
there  are  in  lacern  or  alfalfa,  700  acres-,  in  »maV\  ^xsin^  (wheat,  oats,  eto.),500  aon^f 

^egetablea,  corn,  gardens,  etc.,  150  aoioa*,  oto\i«c^,'Ki  wsta^. 
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Irrigation  begins  each  year  about  April  1  and  ends  aboat  October  1. 
This  canal  is  a  consolidation  of  a  portion  of  Monroe  Canal,  all  of  Foreman  ditch, 
all  of  Morsen  Torensen  ditch,  and  all  of  Brooklyn  ditch. 

Annabella  Irrigation  Canal,  supplied  from  Sevier  River,  Sevier  County.  Length  of 
canal,  7  miles.  Upper  end  or  first  section,  6  miles  long,  7  feet  wide  at  bottom,  and 
falls  2i  feet  to  mile ;  the  canal  then  narrows,  and  next  section  is  1  mile  long,  5  feet 
wide  at  bottom,  and  faUs  2^  feet  per  mile. 

Cost  of  canal  $7,500-— $200  cash,  and  balance  in  labor  at  $2  per  day  of  eight  horns, 
and  $4  per  day  for  man  and  team.  Canal  coold  now  be  built  for  contract  price, 
14,000. 

The  canal  was  begun  in  spring,  1872,  finished  spring,  1876.  Water  was  first  used 
from  it  the  spring  of  1872. 

This  canal  claims  a  first  right  to  a  one-ninth  part  of  the  water  from  Sevier  River. 
It  is  owned  by  a  corporation,  legally  named  the  Annabella  Irrigation  Canal  Company, 
and  the  control  is  by  directors.  The  ownership  isdivided  into  7u0  shares,  of  which  700 
shares  are  now  issued  and  in  use.  The  par  valne  of  each  share  is  $10 ;  actnal  'selling 
value,  per  share,  about  $6.  Each  share  was  intended  to  represent  water  for  each  2 
acres.  The  present  year,  owing  to  the  ssarcity  of  water,  one  share  will  give  watei 
for  only  1  acre.  The  'annual  tax  per  share  averages  about  50  cents,  which  can  be 
worked  out  at  $1  per  day  of  eight  hours. 

Acres  under  ditch,  3,000 ;  acres  actually  irrigated,  1,305.  Of  amount  now  irrigated 
there  are  in  lucem  or  alfalfa,  200  acres;  in  other  hay-making  plants  or  grasses,  600 
acres;  in  small  grains  (wheat,  oats,  etc.),  475  acres;  in  vegetables,  com,  gardens, 
etc.,  25  acres;  orchards,  5  acres. 

Irrigation  begins  each  year  about  April  1  and  ends  about  October  1. 

Rocky  Ford  Canal,  supplied  from  Sevier  River,  Sevier  County.  Length  of  canal, 
15  miles.  Upper  end  or  first  section  is  11  miles  long,  12  feet  wide  at  bottom,  and  foils 
2i  feet  to  mile.  Canal  then  narrows  and  the  next  section  is  4  miles  long,  4  feet  wide 
at  bottom.,  and  falls  2f  feet  per  mile. 

Cost  of  canal  was  $4,000,  $200  cash  and  balance  in  labor  at  $1.50  per  day  of  eight 
hoars,  and  $3  per  day  for  man  and  team.  Whole  canal  could  probably  be  built  now 
for  contract  price  of  $3,000. 

Canal  was  begun  in  spring  of  1875 ;  finished,  spring,  1884,  and  water  was  first  used 
from  it  in  1875. 

This  canal  claims  a  primary  right  to  a  tenth  part  of  the  water  from  Sevier  River. 
It  is  owned  by  a  corporation,  legally  named  the  Rocky  Ford  Canal  Irrigation  Com- 

Sany,  and  the  control  is  by  directors,  who  appoint  water-master.  The  ownership  is 
ivided  into  400  shares,  of  which  400  shares  are  now  issued  and  in  nse.  The  par  value 
of  each  share  is  $10 ;  actual  selling  valne  per  share  is  about  $10.  Each  share  was  iiv> 
tended  to  represent  the  water  for  each  10  acres.  The  present  year,  owing  to  scarcity 
of  water,  one  share  will  give  water  for  only  5  acres.  Annual  tax  per  share  averages 
aboat  $1,  which  can  be  worked  ont  at  $1.50  per  day  of  eight  hours. 

Acres  under  ditch,  6,000 ;  acres  actually  irrigated,  2,000.  Of  amount  now  irrigated 
there  are  in  lucem  or  alfalfa,  300  acres ;  in  other  hay-making  plants  or  grasses,  200 
acres;  in  small  grains  (wheat,  oats,  etc.),  1,325  acres;  in  vegetables,  com,  giuxlens, 
etc.,  150  acres;  orchards,  25  acres. 

Irrigation  begins  each  year  about  May  1,  and  ends  about  end  of  September. 

Water  for  this  canal  is  taken  from  the  Sevier  River,  about  eleven  miles  northeast 
of  Richfield.  In  dry  seasons  this  consists  only  of  seepage  from  the  Sevier  River, 
also  water  from  the  Cave  River  and  from  springs. 

In  accordance  with  the  appointment  of  July  17, 1889,  we  also  proceeded  on  our  way 
of  investigating  the  rights  of  the  different  irrigation  companies  in  this  county  to 
water  from  Sevier  River.  We  visited  the  following  companies  and  got  reports  from 
Joseph  Wells,  Isaacson,  Sevier  Valley,  Ehinore,  Richfield,  Monroe,  and  Annabella 
Canals ;  also  a  report  from  the  Vermillion  Canal  Company. 

On  the  morning  of  July  24,  in  company  with  Mr.  F.  H.  Newell,  United  States  en- 
gineer, we  preceded  np  the  Sevier  River  to  prospect  for  suitable  places  to  baUd 
reservoirs ;  the  first  day  we  drove  into  the  East  Fork  Cation. 

On  the  25th  we  examined  the  swamp  and  meadow  on  Otter  Creek  from  its  junction 
with  the  East  Fork  and  np  east  and  northeast.  Here  we  found  that  a  dam  170  feet 
long  will  he  required ;  the  swamp  is  about  1  mile  long ;  above  is  a  meadow  about  5 
miles  long ;  the  entire  valley  here  can  be  covered  one-half  mile  wide  by  a  dam  5 
feet  hiffh ;  we  think  all  the  ranches  here  could  be  bought  for  $15,000  to  $18,000. 

On  the  26th  Mr.  Isaac  J.  Riddle  went  with  ns  np  the  East  Fork  from  the  junction 
of  Otter  Creek,  and  at  the  lower  end  of  Plateau  Valley  we  found  that  a  dam  16  feet 
high  would  back  the  water  of  the  East  Fork  at  least  1^  miles  up  the  valley  south 
and  one-half  mile  wide,  with  two  bends  running  back  some  considerable  di8tanc<& 
behind  (M>me  lava  points;  length  of  dam  about  1^  feet;  matexiaWiBXk!^^.  Yxck\s^\\»t^ 
we  went  ap  to  Kanarra  Ranche  to  look  at »  site  which  we  coB^idw^^  ^an^tj  iwcw^X* 
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not  of  practical  yaloe  for  this  coanty ;  we  also  went  up  Clay  Creek,  where  a  small 
lake  might  be  reservoired,  bat  not  to  any  direct  advantage  to  us. 

On  our  way  back  we  examined  the  head  of  Sevier  Ca&on,  below  Bfaryavale,  bat 
owing  to  the  limited  time  at  oar  disposal  we  conld  not  make  thoroagh  examination 
of  this  place,  but  estimated  that  a  dam  10  foot  high  wonld  back  the  water  of  Sevier 
River  2  miles  up  to  the  lower  end  of  Marysvale  Valley:  average  width  one-foarth 
of  a  mile.  We  also  prospected  in  Clear  Creek  Cafion  and  some  of  its  tribataries,  but 
in  oor  limited  time  did  not  find  any  suitable  sites  in  the  Drv  or  Fish  Creek  branches; 
came  on  down  and  measured  the  oevier  River  above  Josepn  Canal  Dam  and  found 
a  flow  of  70  cnbic  feet  per  second.  We  wonld  recommend  a  farther  examination  of 
the  branches  of  Clear  Creek  Cation. 

The  foregoing  is  respectfully  submitted. 

Jab.  M.  Peterson, 
Wm.  H.  Ci^arx, 

CamwiUtee, 

T9  ^  Judge  and  m€mber$  of  ike  county  court  of  Sevier  Countif, 


PARTIAL  REPORT  ON  TOOELE  COUNTY. 

The  several  sonrces  of  supply  are  very  mnch  scattered  and  far  apart,  and  in  drr 
seasons,  through  seepage  and  evaporation,  fail  to  reach  the  proper  chaxmel,  which 
difficulty  could  be  obviated  by  the  use  of  pipes  or  flumes.  The  inhabitants  of  Hub 
county  wonld  receive  more  direct  and  immediate  benefit  from  the  construction  of 
flumes  or  pipe  conduits  to  convey  water  lost  by  seepage  in  the  mountains  than  tnm 
any  other  means  of  conservation  or  storage,  as  the  main  difficulty  is  in  conveying  the 
water  over  the  porous  soil  to  the  lands  suitable  for  agriculture. 

The  amount  of  arable  land  in  Tooele  Valley  is  100,000  acres,  of  which  5  per  cent,  is 
nnder  cultivation.  The  amount  of  arable  land  in  Rush  Valley,  Tooele  County,  is 
200,000  acres,  of  which  1  per  cent,  is  under  cultivation.  The  amount  of  arable  land  in 
l^uill  Valley,  Tooele  County,  is  300,000  acres,  of  which  one-half  of  I  per  cent,  is  cnlU- 
vated. 

The  total  area  of  Tooele  County  is  about  5,000  square  miles,  containing  a  XK>piila- 
tion  of  about  5,000  inhabitants.  In  this  area  is  to  be  found  a  very  large  portion  of 
the  Great  American  Desert,  and  is  therefore  drier  than  most  other  conn  ties,  and  its 
citizens  have  a  harder  struggle  for  existence  and  to  obtain  a  livelihood  than  those  of 
more  favorable  localities. 

A  great  tax  is  annually  levied  upon  the  people  for  the  construction  and  maintenanee 
of  a  large  system  of  irrigation  canals  and  ditches  in  the  different  irrigation  districts. 

It  is  recommended  that  a  geological  survey  be  officially  made  by  the  General  Got- 
emment  of  the  several  irrigation  districts  of  Tooele  County,  and  a  sufficient  appro- 
priation to  cover  the  expense  of  piping  and  collecting  the  water  from  the  vanoos 
sources  of  supply. 

Charles  A.  Herbcan, 
Hugh  S.  Gowans^ 

OMuaUfas. 
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Ckuials  of  Tooele  County, 


District  and  stream,  oafion,  or  sonroe. 


Coole  City : 

Settlement... 

Middle 

liantSYille : 

N.WiUow.... 

S.WiUow.... 

Box  Alder 

Lake  View : 

Pine  Gaaon  .. 
Vernon  District: 

Big  Creek  ... 
Stockton : 

Soldier  Cafion 
!>phiT: 

Seat  Creek  .. 
St.  Johns: 

Clover  Creek. 
Deep  Creek: 

15-M.  Creek. . 

Middle  Creek 

Main  Creek.. 

East  Creek  .. 

WestCreek  .. 


Miners' 
inches 
withe- 
inch  pres- 
sure. 


470? 
363  5 

500 
400) 
100  5 

125 

375 

100 

170 

175 

28 
120 
90 
75 
40 


Acres, 
1,558 

1,000 
1,000 

250 
760 
150 
350 
500 

67 

235 

175 

150 

76 


6,250 


Snow-falL 


Feet. 


3 

3 
3 

8 

^ 

8 
8 

^ 

8 
3 
3 
3 
3 


Miles  of 
conduits 
or  flames 
needed. 


n 


M.  eh. 
66 
10 

23 

50 


6 
6 


2 
3 

4 


Average 
elevation. 


Feet. 
'"5,"6o6**' 

S4,350  < 

5,000 
5,500 
6,200 
6,300 
6,100 


4,400  < 


Whatl 

miners' 

inch  will 

water. 


Aeret., 


l\ 

2 
2 
2 

2 

li 

2 

2 

2 
2 
2 
2 
2 


District  and  stream, 
ealton,  or  soaree. 


CeoleCa^: 

Settiement — 

Middle 

3xantsville: 

K.  Wilknr.... 

&  Willow  .... 

Box  Alder 

Lake  View: 

Pine  Caftoa  ... 
VeKSon  Distriet: 

^  Creek 

Moekum: 

Soldier  Cafton. 
Ophir: 

^Bast  Creek.... 
Bt  Johns: 

Clover  Creek.. 

n Creek: 
^M  Creek... 
Middle  Creek . 
Main  Creek... 
Sast  Creek.... 
West  Creek.., 


Yolnme  that 

condaits  or 

flames  would 

increase 

water. 


Add4. 
Doable 


Doable 
Doable 
Doable 

Addi  . 


Doable 
Doable 
Addi. 


Duration 
of  irriga- 
tion sea- 
son. 


Months. 


10 

12 
12 
12 

10 

7 

7 

7 

7 

7 
7 
7 
7 
7 


Nature  of 
soiL 


0 

£-1 


Sandy  — 
Loam . . . . . 


Clay. 

do 

....do 

Sandy 
loam. 
Loam 
clay. 
Clay 
loam. 
Light 
clay. 

Clayey.. 


<  Sandy  } 

i  loam.  5 

(  Loam  I 

I  clay.  5 

I  loam.  5 

5  Light  i 

\  clay.  5 


Clay. 
Loam 
....do 
. ...  do 
do 


60 
60 

80 


Bemarks. 


Lucem  watered  in  winter  months. 
Insures  one  good  crop. 

Sabjtict  te  dond  bursts. 

Do. 
Good  locations  for  reservoirs. 

Do. 

Da 


Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
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REPORT  ON  UHTTAH  CODNTT. 

There  was  very  little  irrigation  in  Uintah  County  prior  to  1878.  Pardon  Dods,  the 
first  settler,  used  the  first  water  for  irrigation  about  the  year  1874.  In  the  spring  of 
1878  there  were  scattered  along  Ashley  Creek  about  a  dozen  ranches,  some  with  a 
few  acres  of  oats  and  small  garaens,  but  depend  ingmostly  on  stock-raisins  and  trap- 

Sing  for  a  living*  Among  these  were  R.  Veltman,  Pardon  Dods,  John  Kelly,  R.  Sny- 
er,  A.  Taylor,  T.  Taylor,  A.  Beatie,  W.  S.  Powell,  John  Fairchild,  Georee  Thorn,  sr,, 
James  Reed,  William  Brit,  McFarley  and  McNight,  Charles  Lyons,  and  William  Gra- 
ham. 

Jeremiah  Hatch,  sr.,  Dayid  Johnston,  Joseph  H.  Black,  Alva  Hatch,  A.  Johnston, 
and  William  Clark  settled  near  the  present  site  of  Vernal  in  April  and  May.  After 
making  several  trips  for  their  families'  supplies,  etc.,  they  began  taking  out  theditoh 

now  known  as  the  Central  Canal.  This  company  was  soon  strengthened  by  others, 
amongwhom  were  James  Hacking,  Nelse  and  George  Mercley,  AUbrd  and  S.  Joha- 
son.    The  ditch  was  ready  for  use  the  next  spring,  and  good  crops  were  raised. 

At  ihis  time  there  were  more  settlers  along  the  creek  than  on  the  bench.  Abont 
one  fourth  the  water  was  taken  on  the  bench  and  the  remainder  run  down  the  creek. 
This  was  not  sufficient  to  reach  the  lower  settlers,  and  at  this  early  date  many  lost 
their  crops.  It  was  soon  discovered  that  it  took  less  water  to  run  through  the  Canal 
than  through  the  creek-bed.  At  the  present  time  the  water  is  divided  at  the  mouth 
of  the  cafion  into  three  equal  parts,  one  running  down  each  of  the  canals  and  the 
other  down  the  creek.  Springs  have  broken  out  in  many  places  along  the  foot  of  the 
bench  and  largo  streams  of  waste  water  are  continually  flowing  down  the  waste 
ditches  of  the  creek,  but  this  will  not  reach  the  lower  settlers  during  the  month  of 
July,  and  many  of  them  annually  lose  their  crops. 

The  land  owners  of  Ashley  Valley  have  organized  into  a  company,  termed  the  Ash- 
ley Consolidated  Irrigation  Company,  for  the  purpose  of  constructing  reservoirs,  in- 
creasing the  flow  of  Ashley  Fork,  and  building  weirs  at  the  mouth  of  l^e  cafion  to 
more  evenly  divide  the  water.  The  result  is  seven  fine  reservoirs  with  an  averse 
depth  of  5  feet  and  containing  100  acres.  Each  reservoir  has  a  gate  that  can  Be 
raised  by  one  man.  There  are  several  other  lakes  that  will  be  converted  into  reser- 
voirs in  the  near  future. 

Dry  Fork  or  the  West  Fork  of  Ashley,  a  stream  nearly  as  large  as  Ashley,  sinks  in 
the  rocks  of  Dry  Fork  Ca&on.  This  could  be  brought  out  in  a  flume  6  miles  long. 
Besides  there  are  several  very  fine  reservoir  sites  on  this  stream. 

The  average  depth  of  snow  in  the  mountains  is  about  6  feet,  though  on  the  highest 
mountains  it  is  much  deeper. 

In  the  south  part  of  Ashley  Valley  is  a  tract  of  land  of  nearly  9,000  acres  that  could 
be  used  with  but  little  trouble  with  an  increase  of  water.  On  the  east  side  is  another 
fully  as  large.  On  Green  River  is  another,  containing  about  3,500  acres,  adl  of  whic^ 
would  make  good  homes  by  a  little  care  and  means. 

Hay  land,  pastures,  orchards,  and  farming  lands  are  included  in  the  acres  irrigated 
and  the  farming  lands  are  again  reported  as  acres  cultivated.  The  calculations  aie 
made  from  the  size  of  our  water  boxes — ^21  square  inches — flowing  at  the  rate  of  about 
7  feet  per  second,  from  the  1st  of  May  till  the  1st  of  July ;  if  properly  handled  will 
produce  40  acres  of  small  grain  on  the  sandy  soil  of  the  benches.  The  oli^  soil  bakes 
quickly,  and  must  have  water  every  few  days  till  the  crops  are  high  enough  to  shade 
tne  ground.  Grass  and  luceru  do  well  on  clay  soil  with  about  the  same  water  as  on 
sandy  soiL  Com  can  bo  produced  on  clay  soil  with  the  same  water  as  on  sandy  soil 
by  an  extra  amount  of  cultivating.  Wild  hay  and  pasture  require  but  very  little 
after  high  water,  but  lucern  must  have  water  during  the  entire  season  to  produce 
three  crops,  though  any  or  all  the  arable  land  in  the  county  could  be  made  to  pro- 
duce one  good  crop  of  lucern  each  year  with  the  high  water,  of  which  there  isaveiy 
great  surplus  from  the  1st  of  May  until  the  25th  of  June,  when  it  falls  very  suddenly 
about  80  per  cent.  By  summer  fallowing  the  land  and  putting  in  fall  wheat,  or  wait- 
ing till  spring  and  putting  in  early  spring  grain,  good  crops  can  be  raised  fr«'m'  the 
high  water.  By  this  means  many  thousauds  of  acres  of  laud  which  now  belongs  to 
the  public  domain  could  oe  made  to  produce  extra  good  crops  every  other  year. 

James  Hacking, 
John  Gijsmo, 
Special  Committee  to  Collect  and  Compile  Irrigation  In/ortHaiUm. 
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Irrigation  canals  and  atreama  in  Uintah  County, 

No.L 


Nameofoanal. 


Upper  Canal 

Central 

J)ownenor  Brooks. 

Steinaker 

Bookpoint 

I>odd8' 

Chadwick 

TTnioB 


KoKee 

Powell  Sc  Kabell 

Pow^  ic  Kabell,  sonth 

Fairehlld 

Chirers  &Co 

Dnrton 

IHllman 

Taylor 

Taeker 

Colton 

Snyder 

Dry  Fork,  north 

Diy  Fork,  south 

Boms'  Bench 

Marry 

Barton 

Teltman  ic  Co 


1879 
1884 
1879 
1880 
1878 
1878 
1889 
1875 
1882 
1881 
1883 
1880 
1876 
1878 
1884 
1888 
1888 
1879 
1883 


Streams  from  which  water 
is  diverted. 


Ashley  Fork. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Spring  Fork. 
Ashley  Fork. 
South  Fork  Ashley. 

Do. 

Do. 

Do. 

Do. 
North  Fork  Ashley. 
Dry  Fork. 

Da 
Brush  Creek. 

Do. 

Do. 
Waste  ditch  No.  3. 


Acres  irrigated  and  duty  on  water  in  Uintah  County, 


No.  II. 


Name  of  canaL 


Upper  Canal 

Centeal 

Dewnenor  Brooks 

Iteinaker 

Bookpoint 

Dodds'  

Chadwick 

Union 

McKee 

Powell  &  Kahell 

Powell  &  Kabell,  soath 

Fairch  ild 

Chivers&Co 

Barton 

Diliman 

Taylor 

Taoker 

Colton 

Snyder 

Dry  Fork,  north  ditch . . 
Dry  Fork,  sontk  ditch    . 

Bams' Bench 

Marry 

Yeltman  &Co 


Acres. 


4,440 


85 
527 


300 

130 

320 

570 

220 

50 

36 

250 

38 

84 

52 

60 

245 

425 

76 

620 

340 

65 


I 


0 


Acres. 


3,560 


80 
427 


72 

57 

285 

385 

(*) 
12 
30 

110 
31 
31 
25 
20 


'S 

If 

o  S 


Acres. 

7,400 

400 

1,000 

1,100 


600 
1,000 


85 


50,000 

(*) 
15 

267 
960 

80 
324 
110 

80 
295 
425 

75 
2,000 


198 


Date  of  irrigating 
season. 


Apr. 
Apr. 


Apr. 


1  to  Dec.  1 . 
do 

1  toOctl. 

do 

1  to  Dec.  1 . 
do 


Apr. 
Apr. 
Apr. 

Mar. 
May 
Api. 


Apr. 
May 


May 


do 

1  to  July  1  . 
1  to  Nov.  1. 
1  to  Oct.  15. 

do 

15  to  Oct.  1 . 
1  to  Nov.  15. 
1  to  Oct.  1  . 

do 

do 

do 

do 

1  to  Dec.  1 . . 
10  to  Nov.  1  . 

do 

do 

do 

1  to  Nov.  15. 


> 


I 

OS 
> 

0 


Feet. 
4,800 
4,600 


4,800 
4,800 


4,400 
'4,'400 


5,000 
5,000 


4,400 
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Aorea  irrigated  and  dutg  on  lealer  i«  Omtah  Cmmtn — Cootlnned. 


Amount  of  wutar  wqniiwd  to  irriKSta  ■□  acre. 

Loit 

Sudf  <»U. 

ClujeyorriluUnB. 

lesd-' 

IfwnsufoiuiiiL 

i 
1 

1 

1 

1 

^ 

! 

1 
1 

{ 

1 

1 

1 

^1 

1  ioui 
1  ,000 

1  ,0D< 

ii[oo( 

1 

1 

1 

32. 7» 

i 

IE 

as,K» 

Oiijt. 
!8.4M 

28,  ue 

11.000 

SS 

11,0011 

s& 

?&£■& 

r 

!tS|"'"!g:S 

Ut 

ffiS.500Ki,onii,ii,ooi) 

s 

US! 

£tqo 

"a 
» 
11* 

m 

»'aH'S 

HT» 

SAMO 

Fowi'll  it  Kabc]],  aouth 

n 

K^T» 

IS 

38,136 

11,000 
11,000 
B.OOU 

oiooo 
]i,ooo 

tl.DOD 

11,001 





Tniket 

as 
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RBPORT  ON  UTAIl'COUNTY. 

The  oountj  oommittee  find  thu  average  depth  of  hdow  in  the  DioantainB  in  Um 
winter  4  feet. 

The  nnmbei  of  cubic  feet  of  water  uecesBar;  to  produce  I  acre  of  crops,  40,000. 

Field  land  should  be  watered  ever;  fifteen  days  and  oicliards  once  a  weeb.  All 
the  water  ia  owned  by  priority  of  appropriation  atici  ia  not  of  record. 

During  the  ninter  and  Hpriag  inouCbB  there  ia  water  goea  to'  waste  that  conld 
he  atored  in  rCBervoira  on  the  east  side  of  the  valley,  snffioieut  to  water  all  tlie  land 
on  the  east  aide.  Artesian  water  could  be  had  for  all  the  land  ob  the  west  aideof  ib« 
valley.  Tbr  land  is  owned,  however,  in  5, 10,  and  30  acre  lots  by  people  who  m«  Wt- 
able  lo  buiM  reseivoira  or  drive  experimental  wells.  - 


THE  irSGENT  NEED  OP  EE8EHVOIR8  AND  flTOBAGE 


NamoDtprtwlDot. 

NatiimlBtroamB. 

1 

1 

i 
■i 

1 

s 

1 

t 

Korth  Canon  Cr«k  ud  Fort 

IBS* 

ISM 

IBM 

1B54- 
IMIO 

lg§U 
IMS 

Mil.li 

? 

IB 
35 
20 

05 
175 

(r,5» 

-dOU 
2.0OU 

1.1BS 

5,025 

16,000 

5,IH)0 

2,250 

7MW 

a,  700 

7,000 
OIW 

14,  stio 

6,000 

05 

j™. 

I>ry  Creek  and  Sprinic  Greeks 

333* 

AmericuiIWkClty... 
PleMMtGrovoOlty.. 

Creek,  and  Pnivo  KLver. 

2.000 

s5.Sf;?:?;;::v 

SptluK  UrBBk  and   PutiLtnot 

Hobble    Creek     anil    i^pring 
Cnwk. 

1700 

aoo 

'^ 

Sunbh   Fork    aiver    and 

662 

00,120 

la™ 

30B 

28,985 

IRBIGATION  AT 


UTAH  CODNTY. 


A  MfiM  or  lUMS-meetingB  beld  ia  Springrille  on  the  IStb,  2Ttb,  and  Slat  of  Ttay, 
1889,  aIm  one  on  the  tTthof  June,  oonsiotingof  citixeDsof  what  la  known  as  Mauletou 
Ward,  whicli  embaces  au  area  of  about  0  sqaore  mileB,  anti  is  the  aoutbem  and  east- 
ern portion  of  Spring vi lie  oorparate  linjita,  resulted  iu  the  appointment  of  Jobu 
Luokett  chairman  of  a  committee  to  represent  to  the  Senate  Committee  on  Irrigation 
in  tbe  Territoiy  the  neceaaity  of  irrigation  to  the  aforesaid  portion  of  Springville 
oi^,  HapletoQ  Ward. 

The  object  of  this  oommaaieation  is  to  show  tbmngb  said  oommittee  the  reanlt  of 
tiie  laboraof  a  prerions  committee  appointed  by  said  series  of  maas-meetinga  to  aacer- 
t«in  if  the  waters  of  Strawberrf  Creek,  in  Strawberry  Valley,  and  lying  in  the  Indian 
Twerratlon,  conld  he  bronght  into  Springville  through  Spanish  Fork  canon  for  irri- 
gating purposes. 

The  last-named  committee,  or  committee  of  investigation,  in  Strawberry  reported 
•a  follows  to  the  maas-ineetiDg  held  June  17,  1889: 

That  tbewat«rof  Stntwherryoanbe  taken  into  Spanish  Fork  River  by  constmoting 
*  ditch  20  miles  ia  length,  with  a  tunnel  ttirough  the  dividing  summit  GOO  feet  long. 
The  amount  of  water  thns  obtained  will  exceed  the  water  running  in  Hobble  Cieel, 
or  flvo  or  six  good  Irrigating  streams. 

Nearly  the  whole  of  th&  said  sonthem  and  eastern  portion  of  Springville  ia  now 
wUhont  water  in  consequence  of  the  decrease  of  Hobble  Crciek,  the  older  water  clairoi 
talcing  precedenoe,  and  leaving  Mapleton  people  with  their  grain,  &uit,  and  shade 
trtws  already  periuied. 

Out  hopes  are  that  through  Ooremment  means  something  may  be  done  for  onr  re- 
lief In  the  near  fntnre.    By  order  of  the  mass-meeting. 

John  Ldcebtt,  Chairman. 
O.  B.  HUMTINGTON,  Seoretary. 


RKPORT  OK  PLEASANT   OROVB,    I 


9  COUNTY,   UUUOATION   WORKS. 


Joaeph  W,  Ash,  secretary  of  the  North  Union  Irrigation  Canal,  lepotta*. 

Names  of  offloers :  A.  B.  Walker,  president;  Bob«rt  Thome,  T,  C,  ftBmtoi,'^'M*»sa 
Kirk,  William  M.  Frampton,  A.  6.  Johnson,  and  James  BttA^'boaeft,  \xaa\««&,  W&  >il 
■" "—veCity. 
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IRRIGATION  AND   RECLAMATION   OF   ARID  LAKD& 


The  canal  was  first  nsed  in  connection  with  the  Provo  Bench  Canal  and  Irrigation 
Company's  canal  in  18(58,  and  Hows  north  from  Prove  River,  at  the  mouth  of  Ptovo 
CaQon.  It  irrigates  about  1,000  acres ;  number  of  acres  that  could  be  irrigated,  aboat 
2,000.  Time  of  irrigation  from  Mav  1  to  October  1.  Water  used  about  eight  hoon 
to  the  acre  every  fourteen  days.    The  right  of  water  is  first-class. 

Length  of  canal,  5  miles  ;  situated  on  Provo  Bench  from  mouth  of  Prove  Ca&on  to 
Pleasant  Grove  City. 

About  one-half  of  the  acreage  irrigated  is  devoted  to  lucerne,  and  neaHy  one-half 
is  lost  through  drought  this  season. 


REPORT  ON  WEBER  COUNTY. 

The  total  number  ofacres  situated  under  the  canals  and  ditches  of  this  county  ap- 
proximates 117,600  acres,  100,000  acres  in  Salt  Lake  Valley  and  17,600  acres  in  Og- 
den  Valley.    Of  the  above  about  25  per  cent,  may  be  said  to  be  fully  irrigatedk 

The  following  is  a  list  of  the  principal  streams  in  the  county,  with  the  approximate 
volume  of  water  iu  each,  in  cubic  feet  per  second,  as  measured  by  me  from  the  3d  toUie 
9th  of  July,  1889.  Each  stream  waa  measured  above  the  points  where  irrigating 
canals  are  taken  out : 


Name  of  strbam. 

Cobio  feet 
per  second. 

Remarks. 

Baroh  Creek................... 

0.83 
0.12 
0.79 
0.33 
0.30 
0.83 

48.  UO 
0.3 

97.0 
1.7 

64.0 
0.4 
0.4 
0.04 
0.53 
106.00 
4.00 

At  month  of  cafion. 

Do. 

Do. 

Da 
Near  resideace  of  Mrs.  Jobna. 
At  month  of  cafion. 
Near  Southwick'b  mill. 
At  month  of  cafion. 

Do. 
Near  head  of  stream. 
At  month  of  cafion. 

Da 

Do. 

Do. 

Da 

Da 

Do. 

Buse  Creek ........................ ........... 

Bennett  Creek 

Cold  Creek 

Alder  Creek 

Middle  Fork 

North  Fork 

North  Osden  Cafion  Creek ........................ 

Osden  River 

Rice  Creek 

South  Fork  River 

Stioofr's  Canon  Creek 

Tavlor's Cafion  Ci'eek 

Water  Fall  Creek 

TJintab  Creek 

Weber  River 

Wolf  Creek 

The  total  volume  of  water  indicated  above  is  increased  20  per  cent,  from  sptinga  and 
artesian  wells. 

List  of  the  canals  and  ditches  in  Weber  county. 


Names  of  canals  and  ditches. 


Bnrch  Creek  Canal 

Sden  Canal 

Ferrins  ditch 

Frank  Law's  ditch 

Hooper  Canal 

Hnntsviile  Canal 

Harrisville  Canal 

Hall's  ditch 

Hall's  J.  Ditch 

Langrsdorfs  ditch 

Lynne  Chnal  

Mountain  Canal 

Montgomery  and  Roylance  ditch 

North  O^den  Canal 

Ogden  City  Canal 

Ogden  Bench  Canal 

Plain  City  Canal 

River  Dale  Canal 

Riries  ditch 

Stimpson  and  Dyke's  ditch 

Salt  Creek  Canal 

Uintah  Canal 

Weber  and  Davis  County  Canal . 

WjIhod  Canal 

Jenkins  dit4ik 


Stream    from 
which  di- 
verted. 


Bnrch  Creek.. 
Woolf  Creek  . 
Spring  Creek  . 
Middle  Fork.. 
Weber  River. 
South  Fork... 
Ogden  River.. 
South  Fork... 
Weber  River. 
South  Fork... 
Ogden  River.. 
South  Fork... 
Rice  Creek... 
Ogden  River . . 
Weber  River. 
Ogden  River.. 

..do 

Weber  River. 


Weber 
....do.. 
...do.. 
...do.. 
...do.. 
....do  ., 


River. 


Remarks. 


Small  ditch. 

Used  also  in  Davis  County. 


Small  ditch. 


Small  springs. 

Not  completed  situate  near  Plain'City. 

Only  part  used  in  Weber  County. 


I 


\ 
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A  nnmber  of  available  sites  for  reservoirs  may  be  fonnd  in  the  hills  around  Ogden 
Valley  to  the  south  aud  east  of  Uuntsville.  Also  at  the  head  of  Wheeler's  Creek  in 
Ogden  CafioUy  there  exists  a  most  admirable  site,  which  could  be  made  to  contain  at 
least  300,000  cubic  yards  of  water. 

The  mean  elevation  of  Salt  Lake  Valley  in  Weber  County,  is  approximately  4,315 
feet ;  that  of  Ogden  Valley  approximates  5,000  feet  above  sea  level. 
The  average  depth  of  snow  in  the  mountains  during  the  winter,  is  2  feet. 

Washington  Jbnkins,   . 
County  Surveyor. 


Water  rights  from  running  streams  in  Weber  County  ^  acres  irrigated,  the  sources* 

Table  No.  L 


Name  of  stream. 


Bnroh  Greek. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


gS: 


Do 

The  Moantain  Stream 

Do 

Do 

The  Moantain  Stream  and  Weber  River 

Do 

Do 

Do 

Weber  River 

Do 

Do 

Moantain  Stream 

Do 

Moantain  Stream  and  Weber  River 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Mile  Creek , 

Moantain,  Qoaking  Asp,  and  Dry  Springs.... 
Dry  Cafton  Springs  ana  Foar  Mile  Greek..... 

Do 

Bnrch  Creek 

Do 

£in|Eham  Fort  Meadow  Springs 

Foar  Mile  Creek 

**  The  Mountain  Water" 

Strong's  Cafioo  Creek 

Strong's  Cafton  Creek,  surplas  ditch  from..... 
Mad  Creek 

Do 


Do. 
Do. 
Do. 
Do. 


Ditch  from  Barch  Creek 

Gold  water  Greek .^ 

Barch  Greek...*. 

Do 

Sarplas  ditch  from  Strong's  Gafiou  Creek 

Five  Mile  Creek 

Sorplas  of  Bench  Creek  daring  winter  . .. 
Cold  Water  Greek  sarplas 

Do 

Do , 

Do 


Used  to 
irrigate. 


Acres. 
77.4 
77.4 
77,4 
77.4 
77.4 


Remarks. 


79.5 


76 


/ 


4 
22 

2.25 
20.76 
51.49 

1 

8.44 

8.44 
23 

16.89 
16.89 
49.36 
49.36 
1&5 
67 
31 

52.95 
18.72 
21 

2.5 

18.45 

65 

40 

125 

70 

80 

155 

155 

30 

4.46 
150 
12.22 
19.06 
20.85 
22.55 


43 
160 
320 

17 

15 
260 
176. 41 
151 

80 
8 

10 

43 

16 


The  first  certificate  of  water  right  issaed 
is  dated  December  1, 1880,  and  the  last  is 
dated  Joly  19, 1883. 


Scarce  in  moantains  northeast  of  Uintah. 

Do. 

Do. 

Do. 

Do. 
Soaree  near  Uintah. 


Both  of  Slaterville. 
Source  near  Uintah. 


Near  North  Ogden. 
Near  Ogden. 

Near  North  Ogden. 
Do. 
Do. 
Do. 


Source  near  North  Ogden 


Source  near  HarrisvUle. 

Source  near  North  Og^iNL 
Do. 
Do. 
Do. 
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IRRIGATION  AND   RECLAMATION   OF  ARID   LANDS. 


Water  rights  from  running  atreama  in  Weber  County^  etc, — Continued. 


Name  of  stream. 


Snrplns  of  Chatelain  Ditoh  and  Strong's  Cafion 

Creek. 
Ganfleld  Creek 

Do 

Strong's  Cafion  Creek 

Do 

Canfleld  Creek 

Do 

Strong's  Cafion  Creek 

Mountain  Stream  and  North  Division  of  Rice 
Creek,  soarce  near  North  Ogden. 


Taylor's  Cafion  Stream 

Weber  River,  a  lake  and  spring 

Strong's  Cafion  Creek 

The  ''Mountain  Water" 

Strong's  Cafion  Creek 

Dixon  Creek 

Weber  River 

MiU  Creek 

Do 

Do 

Do 

Mill  Creek  and  Tarr's  factory  race 

Weber  River 

Weber  River  flowing  through  Taylor's  mill 
race. 

North  Fork  of  Ogden  River  and  Woolf  Creek 
Cafion  Stream. 

Mill  Creek 

Weber  River 

BurchCi*eek 

Weber  River 

MiU  Creek 

Ogden- River 

Brown  Creek 

Mill  Creek 

Do ^ 

Weber  River — 

Ogden  River , 

Strong's  Cafion  Creek 

The  Brown  section 

Strong's  Cafion  Creek 

Berrett's  Cafion  Creek 

Strong's  Cafion  Creek 

Spring  Creek 

Herd  House  Creek 

North  Fork  of  Ogden  River 

Ogden  River 

Weber  River 

Canfleld  Creek  and  certain  springs 

Strong's  Cafion  Creek 

Canfleld's  Creek 

North  Fork  of  Ogden  River 

Spring  Creek 

Brown  Creek , 

Faine  Cafion  and  certain  spring  therein 

Lindsay  Ditch,  including  waters  of  Thimble- 
berry  Creek,  Balsam  Grove  Creek,  and  the 
North  Fork  of  Ogden  River. 

Mountain  Water  and  Grant  Springs 

Lindsay  Ditch,  incladinc;  waters  of  Thimble- 
berry  Creek,  Balsam  Grove  Creek,  and  the 
North  Fork  of  Ogden  River. 

Taylor's  Cafion 

Do 

Do 

Do 

Wester  Creek  and  a  certain  spring 

Coldwater  Cafion  Creek  and  a  certain  spring  ; 
also  all  springs  in  Coon  Cafion. 

Cole  Cafion  Creek  and  Thimbleberry  Creek ... 

Mice  Creek 

One  Horse  Cafion 


Used  to 
irrigate. 


Acres. 
14 

2.5 
7 

2.5 
3.6 
6 
2 
4 
100 


5 

12 

4 

135 
17.20 


35.40 
8 
20 
22 
27 
40 


171 
4,000 


101.92 
120 
9 

r» 

400 
500 


383 

5,760 

5,760 

5,760 

115 

38 

13.16 
160 
30 
240 
240 
240 

(t) 
240 

47.05 

12 

20 
120 
160 

15.85 
300 
240 


125 
280 


5 
80 
15 

5 
80 
80 


150 
99 
66 


Remarks. 


Source  near  North  Ogden. 

Source  near  Ogden. 
Do. 


During  January,  Febroary,  Marob,  April, 
May,  October,  November,  and  Deoembcv 
of  each  year. 

Source  east  ot  Ogden. 


Source  in  Isiah  Cafion  near  North  Ogdoi 


Source  Ogden  River. 
Do. 
Do. 
Do. 
Do. 


Source  Ogden  lUTer. 


Source  in  Mill  Creek. 

Source  near  North  Ogden. 
Source  near  Ogden. 

Source  Ogden  Valley. 


Do. 
Source  Ogden  River. 
Source  near  North  Ogden. 
Source  in  Eden. 


Source  near  North  Ogden 


East  of  Ogden. 

Do. 

Do. 

Do. 
Source  Ogden  Valley. 
Source  near  North  Ogden 


Do. 


*  A  larger  section. 

t  All  owned  by  shareholders. 
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Water  rights  from  running  streams  in  Weber  County  j  etc. — Contiuued. 


Name  of  stream. 


OertiBoa  Cafion  Creek  and  certain  springs. 
Middle  Fork  Cafion  Creek 

Do 

Mm  Creek 

Weber  River 

Do 

Do 

Do 

The  old  Brown  and  Cardon  Canal 


1 


The  old  Tracy  water  ditch 

Oeden  River 

lull  Creek,  flowing  in  Monnd  Fort  section  — 

Weber  River 

Four  Mile  Creek 

MiU  Creek 

Bennett  Creek « 

Hawkins  Creek 

MiU  Creek 

Cold  water  stream  and  a  certain  spring 

Bioe  Creek  and  Ogden  Hole  Cafion  .waters 

Mill  Creek 

Ben's  Cafion  Creek,  sorplos,  ditch  of  Burch 

Creek  and  a  spring. 

Do 

A  ditch  ftora  Strong*s  Cafion 

Canfield  Creek  and  Strong's  Cafion  Creek 

Bioe  Creek  and  Ogden  Hole  Cafion  stream 

Weber  River 

Alder  Creek 

Missouri  Creek 

Beach  Creek 

Sooth  Spring  Creek 

Spring  Creek 

Spring  Hollow 

Broom  section 

Min  Creek 

Weftter  Creek 

Spring  Creek 

Herd  House  Creek 

Spring  and  Chicken  Creek 

Weber  River 

Strawberry  Springs  and  Cole  Creek,  alias  Pine 

Cafion,  alias  Herd-  House  Creek. 

Mm  Creek 

Bice  Creek,  or  Five  Mile  Creek 

Six  Mile  Creek 

Chicken  Creek  and  a  certain  spring 

The  Mountain  stream 

Ogden  River  and  Mm  Creek 

Burch  Creek  , 

Cold  Water  Creek 

Mm  Creek,  flowing  through  Bingham    Fort 

section. 

Mm  Creek 

A  certain  streun  in  sec.  4  T,  5  N.,  R.  1  W 

Cold  water  stream   

South  Fork  of  Ogden  River 1 

Middle  Fork  of  Ogden  River j 

Canfield  Creek  

Lindsav  and  Shaw  Ditch    

Waterfall  and  Strong's  Cafion  of  Canfleld  Creek 

Sooth  Fork  of  (^den  River  ."M..!J..."I1.. 

Weber  River 

Do 


Used  to 
irrigate. 


Acres. 
259.76 
25.79 
25 
21 
23 

20.60 
33.46 
28.65 
83.89 

84 
584 
48.875 
1,113 


3.90 
480 
200 

5 
31 

5 
139. 27 
295.82 

82.03 

82.03 

10 

12 

24 


Remarks. 


I 


15 
15 
25 
15 
37 
20 
120 


80 
280 
100 
400 

7 

71.80 

80 
40 
14 
80 

7.25 
25 

1,000 


3,050 

1 

280 

25 

5 

30 

23 

477 


Source,  the  Ogden  Valley. 
Headwaters  of  Ogden  River. 


Source,  the  Ogden  River  through  Mm 
Creek. 
Do. 

Source  Ogden  River. 

Source  Weber  River,  below  confluence. 

Source  near  Huntsville. 

Do. 
Source  Ogden  River. 
Source  near  North  Ogden. 

Do. 
Source  Ogden  River. 
Source  near  Ogden,  to  the  south. 

Do. 
Do. 
Do. 


Certain  lands  near  North  Ogden. 

Source  in  Ogden  Valley. 

Do. 

Do. 
Source,  in  Ogden  River  by  Mm  Creek. 

Do. 
Source  near  North  Ogden. 

Do. 

Do. 


Source  near  Eden. 
Source  near  Uintah.  . 


Source  near  Ogdon. 


Do. 


Source,  North  Fork  of  Ogden  River. 
Source  near  Ogden. 
Do. 
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Water  rights  to  springs  in  Weber  County, 


No.  IL 


Name  of  spring. 


Stone  Sprines 

Willow  Spr&gB 

Hooper  Springs 

Certain  springs  having  soaroe  in  Jonathan 

Campheil's  umn  at  llortb  Ogden. 

Chrant  Springs 

Gamer's  Springs 

Cat  Claim  Springs 

A  certain  spring  situate  on  Sixth  street,  Ogden. 

Two  certain  springs  in  Taylor's  Cafioo 

Fisher's  Spring 

Springs  in  One-Horse  Cafion 

Springs  in  sec  18,  T.  7  N.,  R.  1  W 

Springs  having  source  in  Jonathan  Campbell 

and  A.  Chadwiok's  flEtrms  at  North  Ogaen. . . 

Do 

Three  springs   having    source  in     '*  White 

Bank,''  near  North  Ogden. 
Six  sprinn  known  as  Alder  Springs,  flowing 

from  "  Pole-Patch  farms." 
Three  springs,  situate  on  sections  18, 19,  and  20, 

T.7N..andR.  1  W. 
Springs  in  sec.  9,  T.  5  N..  R.  1  W. 
Four  springs,  situate  on  Henry  Barber's  farm 

in  sec.  33,  T.  7  N,  R  1  W. 
Springs   which   form   Alder  Creek,  and  all 

waters  flowing  from  mouth  of  Big  Hollow. 

Certain  springsln  sec.  18,  T.  6  N.,  R.  S  £ 

"Coffin's  Sprmgs"  and  certain  other  sprines 

situated  along  the  South  Bench  of  Huntsville. 
Several  springs  in  sec.  8,    T.  0  N.,  B.  2  E., 

forming  what  is  oalled  Perry  Creek. 
Spring,  futuated  in  what  has  oeen  heretofore 

known  as  Bunker's  Hollow,  in  or  near  Og- 
den City. 
Coffin's  Springs,  having  their  source  in  sec.  18, 

T.6N.,R.  2E. 
Certain  springs  arising  in  sec.  18,  T.  6  N.,  R. 

2  £,  which  rorm  below  David  W.  Gamer's. 


Used  to 
irrigate. 


Aere». 
20 
80 

n 

77 

20 

100.21 

6.33-f- 

2 

10 
300 

(t) 
160 

43.93 

113. 75 
100 


Bemarlu. 


100 

4 

50 

8 

12 

14 
6.60 


4  to  5 


Situate  near  IJlntah. 
Situate  near  North  Ogdm. 
Situate  near  Hooper. 
Situate  near  North  C^den. 

Do. 

Do. 

Do. 
Situate  in  Ogden. 
Situate  east  of  Ogden. 
Situate  in  Eden. 
Situate  near  North  Ogden. 

Do. 


Do. 

Do. 

Situate  near  Ogden,  to  the  aoath. 
Situate  near  North  Ogden. 


Situate  near  HnntsviUe. 


Also  to  run  machinery  and  fish-pond. 


♦Part  of  sec.  8,  T.  5  N.,  R.  2  W. 


tPart  of  sees.  3  and  4,  T.  6  N.,  R.  1 W. 


REPORT  ON  WASHINGTON  COUNTY. 


Gfass  Valley  conld  be  nsed  to  hold,  as  a  reserYoir,  the  anrplns  water  from  the  Grasi 
Valley  MonntaiDs  in  the  spring,  a  large  quantity  of  which  now  rnns  down  the  Santft 
Clara  River,  and  no  nse  wnatever  is  made  of  it. 

It  is  estimated  that  enough  water  conld  be  stored  to  irrigate  2,000  acres  at  a  cost  of 
$10,000  by  making  a  dam  across  Grass  Valley. 

There  are  good  places  at  the  month  of  Pinto  Cafion  for  a  reservoir  to  hold  the  sur- 
plus water  from  Pinto  Mountains,  and  plenty  of  good  land  close  by  on  which  to  use 
It. 

Little  Pine  Valley,  near  Hebron,  is  also  another  good  place  for  a  reservoir,  laoffp 
quantities  of  surplus  water  running  to  waste  in  the  spring  from  that  section  of  conn- 
liy. 

Dameron  Valley,  12  miles  north  of  St.  Greorge,  could  be  used  to  store  the  sorplos 
water  of  the  Pine  Valley  branch  of  the  Santa  Clara  River;  this  water  would  be  vetj 
valuable  to  the  city  of  St.  George,  which  has  the  least  amount  of  water  for  the  num- 
ber of  inhabitants  of  any  city  or  town  in  Utah. 

Average  depth  of  snow  in  mountains. 

Feet 

Pine  Valley  Mountains 4  to  10 

South  of  Hebron  Mountains 4  to   8 

Grass  Valley  Mountains 4  to  10 

Pinto  Monntskins 2  to   6 

Hamblin  MonntSkiuQ 2  to   4 

KoJob  MouDtaiDB - ^  to  6 


FAEMING   SEASON  AND   CROPS   IN   SOUTHERN   UTAH.         123 

Water  necessary  to  irrigate  crops. 

Inches. 

Lncem  and  small  grain  2 

Frait  (peaohes,  grapes,  etc.) 1 

Com 1 

Clay  and  sandy  soil  require  about  the  same  amount  of  water.  Sandy  land  requires 
more  at  each  watering  but  does  not  need  water  as  often  as  the  clay  land. 

Crops  need  water  in  the  lower  part  of  our  county  every  seven  days,  and  the  water 
should  run  for  at  least  three  hours;  in  the  upper  lands  of  the  county  once  every 
fourteen  days  is  sufficient. 

The  Rio  Virgin  is  the  most  important  river  passing  through  our  county.  At  the 
present  time  there  is  not  more  than  4,000  inches  running  below  Price  Canal.  It  is 
now  our  low-water  season  which  usually  lasts  from  the  15th  of  June  until  the  1st  of 
September.  Some  portions  of  the  year  large  bodies  of  water  flow  down  caused  through 
the  melting  of  the  snows  and  summer  storms.  The  water  of  the  Santa  Clara  at  this 
time  of  year  is  all  used  by  the  Santa  Clara  Irrigating  Company. 

You  will  perceive  that  our  seasons  are  very  long  in  this  section  of  the  country, 
and  in  consequence  where  water  is  plentiful  and  land  good  we  raise  very  heavy  crops. 
We  can  cut  four  to  five  crops  of  lucem  hay  per  year.  Wheat  and  barley  are  har- 
vested early  in  June,  and  a  crop  of  corn  raised  on  same  land,  thus  you  see  we  can 
raise  two  crops  on  same  land  per  year  where  water  is  plentiful.  Grapes,  peaches^ 
almonds,  and  such  crops  grow  almost  to  perfection.  All  we  want  is  water  to  put  on 
the  land,  an  abundance  of  which  passes  out  of  our  country  each  spring  unused. 

Santa  Clara  irrigating  district  and  St.  George  City  lose  at  least  on  an  averi^e  one- 
third  of  their  crops  each  year  for  want  of  water;  this  loss  could  be  saved  it  water 
was  stored  in  Grass  Valley,  Little  Cone  Valley,  and  Dameron  Valley  as  described. 

NoTB. — ^The  water  measurement  in  this  country  is  made  on  the  "  Weir  Dam " 
system  with  4-inch  head. 

On  behalf  of  the  county  court,  Washington  County. 

Thomas  Judd, 
Martin  Slack, 
Special  Commissioners, 

After  receipt  and  filing  of  these  reports,  the  committee  adjourned. 
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XXPLANATION  OF  PROFESSOR  MARCUS  E.  JONES,  DESERT  UNIVERSITY.* 

In  the  diagrams  of  the  rain-fall  of  Salt  Lake  City,  and  of  the  oscillations  of 
Great  Salt  Lake,  already  presented,  the  carves  are  made  by  letting  a  square  (com- 
posed of  fonr  squares  of  the  profile  paper)  represent  a  year  between  its  vertical  sides, 
and  between  its  horizontal  sides  representing  An  inch  of  rain- fall  and  a  foot  of 
oscillation  in  the  lake.  The  fine  lines  represent  tenths  of  an  inch  of  rain-fall  and 
tenths  of  a  foot  of  lake  oscillation,  respectively.  The  rain -fall  of  each  year  is  drawn 
to  the  right  side  of  the  sqnare  representing  that  year.  The  unbroken  lines  represent 
known  carves,  while  the  dotted  lines  are  hypothetical.  The  dotted  rain-fall  lines  are 
merely  tentative  and  may  need  revision,  but  there  is  not  sufficient  time  for  me  to  do 
this  now.  It  issufflcient  to  say  that  they  are  more  liable  to  be  too  high  than  too  low. 
As  my  object  is  to  arrive  at  the  normal  rain-fall  of  Salt  Lake  City,  and  so  of  the  whole 
arid  region  (for  the  relation  of  our  rain-fall  to  the  rest  of  the  arid  region  is  pretty 
well  known),  the  conclusions  drawn  from  these  diagrams  are  sure  not  to  be  too  low, 
and  therefore  the  irrigable  land  in  the  arid  regions  that  can  be  supplied  with  water 
by  our  normal  rain-fall  is  equally  sure  not  to  be  underestimated  and  is  doubtless  some- 
what less  than  I  have  given  it  below. 

The  lines  thus  drawn  from  one  square  to  another  gives  a  graphic  curve  which 
shows  to  the  eye  irregularities  that  would  not  easily  be  perceived  otherwise. 

A  comparison  of  the  rain-faU'curve  of  Salt  Lake  Cit^  with  that  of  the  whole  coun- 
try will  show  a  general  conformity,  but  with  local  minor  variations.  The  most  no- 
ticeable feature  is  that  our  wet  and  dry  seasons  come  on  the  next  year  after  they  oc- 
cur on  the  Atlantic  coast.  From  the  fact  that  climatic  changes  are  continental  it  is 
possible  to  determine  from  the  rain-fall  curve  of  the  whole  country  what  the  rain- 
fall of  Salt  Lake  City  has  averaged  as  far  back  as  1800,  by  finding  the  relation  of  our. 
rain -fall  curve  with  that  of  the  whole  country  from  1855  to  the  present. 

The  diagram  of  the  Salt  Lake  City  rain-fall  is  based  on  the  records  of  the  Signal 
Service  since  1875,  and  on  those  of  the  post  surgeon  at  Fort  Douglas  (3  miles  east  of 
this  city)  for  the  five  precedingyears,  and  on  the  records  kept  by  W.  W.  and  H.  E. 
Phelps  from  1855  to  1^9.  The  Phelps  records  were  carefully  kept,  but  there  appear 
many  clerical  errors  in  them,  as  published  by  the  Smithsonian  Institute  and  the  Sig- 
nal Service.  Whether  these  errors  were  made  by  the  observers  in  copying  them,  I 
do  not  know.  I  have  therefore  discarded  the  Smithsonian  records  and  taken  them 
as  they  were  made  out  here,  with  here  and  there  the  correction  of  typographical  er- 
rors. These  records  are  uniformly  too  low  by  an  inch,  as  shown  by  the  oscillations 
of  the  lake,  but  this  is  chargeable  to  the  poor  quality  of  the  instruments  used  in 
those  early  years.  The  rain-fall  of  Fort  Douglas  since  1877  (kept  very  carefully)  is 
nearly  2  inches  above  that  of  Salt  Lake  City  per  annum,  but  previous  to  that  time 
they  were  not  carefully  kept,  and  so  to  avoid  understating  our  rain-fall,  I  have  put 
the  Fort  Douglas  records  into  the  diagram  at  their  full  value. 

In  getting  at  our  average  rain-fall  since  1800,  we  find  that  the  average  height  of  Great 
Salt  Lake  since  1884  has  been  about  7  feet  above  the  Garfield  zero.  The  annual  rain- 
fall since  that  time  that  has  had  to  do  with  the  oscillation  of  the  lake  t  has  been 
about  15.4  inches,  but  the  average  height  of  the  lake  since  1840  has  been  over  1  foot 
below  that  of  1884  to  the  present,  therefore  the  average  rainfall  of  this  place  since 
1840  is  not  above  14.5  inches.  By  referring  to  the  diagram  of  the  rain-fall  of  this  conn- 
try,  prepared  by  Charles  Schott  of  the  Smithsonian  Institute  (a  copyt  of  which  is 
presented)  it  will  be  seen  that  the  normal  rain-fall  of  Salt  Lake  City  for  the  last  fifty 
years  has  been  in  excess  of  the  normal  for  the  century  by  an  inch  or  more,  since  the 
rain-fall  for  the  whole  country  for  the  last  fifty  years  has  exceeded  considerably  the 
average  for  the  century,  therefore  it  is  quite  probable  that  the  average  rain-fall  of 
Salt  Lake  Cit^  since  1800  has  been  but  little  above  (if  not  below)  13  inches  per  annum. 

On  this  basis  there  are  but  300,000  acres  that  can  be  cultivated  in  Utah  to-day  with- 
oot  additional  reservoirs,  estimating  the  duty  of  water  at  1  cubic  foot  for  80  acres, 
and  if  the  whole  water  supply  that  falls  in  the  winter  were  saved  we  could  cultivate 
600,000  acres,  but  it  will  be  impossible  to  save  more  than  one-half  of  our  winter  rain- 
fall. Utah  bus  a  greater  water  supply,  and,  therefore,  irrigable  area  than  either  Idaho, 
Nevada,  Arizona,  or  most  of  New  Mexico.  'With  an  annual  rain-fall  of  17  inches  in 
the  last  ten  years  Utah  has  only  500,000  acres  under  cultivation,  and  this,  too,  with 
all  of  the  nnreservoired  water  supply  fully  used,  with  the  exception  of  the  waters  of 
the  Grand  and  Green  Rivers,  which  can  not  at  present  be  utilized  from  lack  of  capital. 

'Referred  to  in  Prof.  Jones's  testimony  (pages  172-175)  and  since  forwarded  to  the 
committee  by  him. 

t  The  very  abnormal  rain-fall  of  November  and  December,  1869,  will  be  felt  in  1890 
and  so  does  not  belong  in  1889. 

t  Added  to  his  diagram  (which  stops  at  1800)  the  rain-fall  of  Philadelphia  up  to  18&7 
aod  that  of  Salt  Lake  City  np  to  1890,  to  make  it  complete. 
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Salt  Lake  City  has  over  twice  the  rain-fall  of  the  valleys  of  Utah,  Idaho,  Nevada, 
Arizona,  and  New  Mexico  west  of  the  Sandia  Mountains,  and  the  western  half  of 
.Wyoming  and  Colorado.  There  are  hnt  three  mountain  ranges  in  this  whole  region 
whose  snow-fall  even  slightly  exceeds  40  inches  of  water  in  fall  and  winteTi  and  ihe 
majority  of  the  ranges  have  not  over  half  of  this  snow-fall.  On  the  loftiest  of  these 
ranges  the  snow  belt  never  exceeds  20  miles  wide,  while  in  most  of  them  it  is  very 
narrow.  Viewed  from  the  stand-point  of  the  actual  rain-fall  of  the  arid  regions,  it 
beoomes  evident  at  once  that  it  is  impossible  to  irrigate  even  10  per  cent,  of  the 
1,000,000  square  miles  that  it  is  said  may  be  reclaimed  uy  irrigation.  It  is  not  prob- 
able that  more  than  10,000,000  acres  can  be  reclaimed  by  any  of  the  present  methods 
of  irrigation  that  nre  practicable  on  a  large  scale  (subsoil  irrigation,  as  at  present 
conducted,  is  not  practicable  for  general  farming  because  of  its  great  cost)  in  the  arid 
regions,  while  the  Salt  Lake  City  rain-fall  averages  17  inches  per  annum :  while  the 
sub-arid  regions,  embracing  eastern  Wyomin|;,  Dakota,  western  Nebraska,  eastern 
Colorado,  western  Kansas,  eastern  New  Mexico,  northwestern  Texas,  and  parts  of 
California  will  not  bring  the  whole  area  up  to  64,000,000  acres,  t.  e.,  10  per  cent,  of 
1,000,000  square  miles.  But  the  fact  that  our  irrigable  area  is  so  small  makes  it  all 
the  more  imperative  that  the  people  of  these  regious  should  receive  the  aid  they  so 
greatly  need. 

To  look  at  the  irrigation  question  from  the  stand-point  of  the  actual  rain-fall  is,  in 
my  judgment,  the  proper  way,  and  this  will  at  once  show  np  the  chimerical  schemes 
of  people  who  sissunie,  without  reason,  that  all  they  need  is  irrigation  ditohea,  costly 
reservoirs,  and  tunnels  run  far  into  the  mountains,  and  at  once  the  fountains  of 
waters  will  be  opened  and  till  them.  We  can  not  get  more  water  out  of  the  moant- 
ains  than  falls  upon  them,  nor  can  we  save  much  more  than  half  of  what  falls  npoa 
them. 

The  greatest  needs  of  the  arid  regions  to-day  are  elaborate  experiments  on  the  best 
methods  of  economy  in  the  uho  of  water  (this  in  my  judgment  far  overtops  all  otherN); 
erection  of  dams  to  utilize  the  larger  rivers  (like  the  Snake,  Qreen,  Grand,  Rio  Grande, 
Colorado,  etc.),  the  building  of  reservoirs,  uniform  laws  on  water  rights,  uniformity 
in  the  methods  of  measuring  water  and  in  gauging  streams,  and  the  establishment  of 
many  siernal  stations  in  the  valleys,  and  many  places  also  in  the  monntains  for  tbe 
measurement  of  snow  in  winter. 

As  to  the  future  of  the  arid  regions,  an  inspection  of  the  diagrams  will  give  some 
valuable  suggestions.  From  these  it  is  evident  that  there  have  been  two  periods 
since  1800,  one  of  twenty-four  years  of  deficiency,  and  one  of  thirty-seven  years  of 
excess.  We  are  now  fourteen  years  clong  in  a  period  of  deficiency,  and  it  is  quite 
probable  that  we  may  have  a  decade  more  of  deficiency  before  we  have  a  long-con- 
tinued excess. 

It  also  appears  that  from  the  crest  of  the  greatest  waves  of  climatic  change  to  the 

bottom  (1808  to  1825,  1835  to  18(52,  1862  to  1881,  and  1881  to ")  there  are  nsnally 

three  smaller  crests  between  ;  there  is  an  abnormality  in  1830,  and  an  apparent,  bat 
not  real  one,  in  1867.  The  diagram  of  Great  Salt  Lake  shows  that  within  tnese  second 
minor  crests  there  is  a  third  series  of  three  years  each  of  comparatively  uniform  rao?e- 
mont  either  toward  excess  or  deficiency;  sometimes  there  are  two  sets  of  deficient  or 
excessive  years  in  a  downward  or  an  ujiward  movement,  with  a  break  between,  bat 
generally  a  series  of  three  deficient  years  is  followed  by  a  series  of  three  yean  of 
excess. 

From  these  facts  it  is  perfectly  evident  that  there  are  oscillations  in  our  climate. 
It  is  also  evident  that  they  are  not  uniform  like  the  movements  of  a  pendulum,  and 
these  changes  are  due  to  causes  which  it  is  out  of  place  to  discus  here. 

Looking  at  the  future  with  the  evidence  of  the  past,  it  is  probable  that  we  have 
not  yet  reached  the  end  of  the  period  of  deficiency.  Great  Salt  Lake  is  still  3  feet  abofe 
its  old  level,  and  it  is  more  probable  that  it  will  return  to  it  before  beginning  its  next 
grand  upward  movement.  Be  this  as  it  may,  it  is  reasonable  to  suppose  that  within 
the  next  fifteen  years  we  shall  enter  upon  a  long  period  of  general  excess  in  our  water 
supply  over  the  normal  for  the  last  one  hundred  years,  but  not  an  excess  over  that 
from  1850  to  1875. 

From  these  diagrams  it  is  equally  evident  that  from  1839  to  1860,  when  the  prairiee 
of  the  great  West  were  still  unturned  by  the  farmer's  plow  (or  but  slightly  on  the 
eastern  side),  the  rain-fall  of  the  whole  country  increased,  while  from  1860  to  1881, 
the  period  when  the  groat  prairies  of  Iowa,  Missouri,  Minnesota,  Dakota,  Nebrasks, 
Kansas,  Arkansas,  Texas,  etc.,  were  transformed  into  fields  of  waving  grain,  the 
rain-fall  rapidly  decreased,  and  oven  to  the  present  has  been  below  the  normal. 
'  The  deserted  ranches  of  the  plains  to-day  also  .tell  a  sad  story  of  the  weakness  of 
man's  power  to  produce  climatic  changes,  and  it  is  hardly  worth  our  while  to  plant 
ourselves  in  the  desert,  turn  over  the  sod  (if  there  is  any^,  and  expect  the  heavens 
to  be  opened  in  rain  for  our  benefit  and  as  a  reward  for  tilling  the  soil. 

•  Period  of  oBciUation  yet  incomplete. 


AN  ATi^NFT  TO   UTILIZE   THE   BEAR   LAKE   WATERS.       127 

8TATE1ISMT  OF  THE    BBAB    LAKE  AND    RIVER  WATER-WORKS  AND  IRRIGATION  COM- 
PANY, MADE  BY  JOHN  RANDOLPH  BOTHWELL. 

The  project  is  Dot  a  new  one.  The  vast  body  of  arable  land  lying  along  both  sides 
of  Bear  River  just  north  of  the  Great  Salt  Lake  has  attracted  attention  from  the 
time  of  the  earliest  settlement  in  this  country.  Here  is  the  largest  irrigable  body  of 
nntilled  land  in  all  the  mountain  country.  Bear  River  is  the  largest  river  in  the 
thousand-mile  stretch  from  Denver  to  Sacramento  The  diversion  of  this  stream  and 
the  distribution  of  its  wat-ers  upon  the  plain  on  both  sides  of  its  banks  was  looked 
forward  to  by  Brigham  Young  even  in  the  days  when  the  Great  Salt  Lake  Basin  was 
sparsely  peopled.  A  somewhat  systematic  effort  in  the  same  direction  was  under- 
taken about  twenty  years  ago,  and  a  survey  was  made  with  a  view  to  estimating  the 
cost  of  taking  the  water  out  of  Bear  River.  Finding  that  the  project  called  for  a  great 
expenditure,  they  appealed  to  Congress  during  the  two  following  sessions  with  an 
appeal  for  a  special  act,  aUowine:  them  to  buy  all  the  Government  land  under  the^ 
proposed  oanal  at  the  Government  price  of  $2.50  per  acre.  One  House  of  Congress* 
passed  the  bill  but  it  failed  to  be  concurred  in  by  the  other,  and  the  enterprise  was 
abandoned. 

Two  or  three  years  ago  a  new  impetus  was  given  to  Utah  by  the  extension  west- 
WMrd  of  the  great  railways  leading  out  from  Chicago  crossing  the  Missouri  River, 
thence  across  Kansas  and  Nebraska  into  the  mountain  country.  The  movement  was 
then  organized  which  has  resulted  in  placing  the  Bear  River  work  under  actual  oon- 
stmction.  A  number  of  irrigation  engineers  from  Colorado  and  California  were 
called  in  consultation  and  the  plan  of  work  was  laid  out.  Engineering  crews  were 
put  in  the  field ;  the  preparatory  work  was  pushed  ahead,  and  the  first  contract  for 
construction  was  let  on  the  20th  of  July  last.  The  water  service,  jt  is  claimed,  will 
be  ready  for  operation  for  the  season  of  1890. 

Although  the  works  projected  call  for  the  expenditure  of  a  large  sum  of  money 
they  are  extremely  simple  m  design,  and  involve  no  question  of  structural  strength. 
The  site  for  the  head  works  is  simplv  ideal  in  its  natural  provisions  for  solidity  of 
coDstmction  and  for  the  care  of  surplus  water. 

In  this  company's  plans  it  is  claimed  that  not  the  headworks  alone  are  in  solid 
rock,  but  also  the  entire  canal,  so  long  as  the  great  body  of  water  is  carried  in  undi- 
Aided  volume.    The  earth  cuts  begin  Below  the  point  where  the  water  is  divided. 

The  governing  consideration  has  been  to  secure  safety  and  permanency  and  the  mini- 
mnm  of  expense  for  operation  and  repairs.  Wood  structure  has  been  almost  altiogether 
ft  voided.  The  water  is  led  naturally,  instead  of  being  impounded.  The  river  has  a 
fall  of  110  feet  in  the  cafion,  and  the  point  of  diversion  is  jnst  above  the  fall. 
During  high  water  no  dam  is  required,  and  even  in  low  water  the  surface  must  be 
raised  only  3  feet  in  order  to  fill  tne  canal  to  a  depth  of  10  feet. 

The  diverting  dam  is  a  movable  structure,  about  5  feet  high,  which  can  be  taken 
oot  by  two  men  in  half  a  day.  The  canal  at  its  initial  point  in  mid-stream  will  be  7 
feet  under  the  surface  of  the  river  at  low  water.  A  subterranean  channel  is  blasted 
oot  into  the  river  with  a  flaring  mouth  opening  out  up-stream.  As  the  channel 
reaches  the  rooky  side  of  the  cafion  along  shore,  its  bottom  is  7  feet  below  the 
river  level.  The  removable  dam  gives  the  extra  3  feet,  making  the  water  in  the 
canal  10  feet  deep.  The  headworks  are  to  consist  of  eight  gates,  each  5  feet  wide, 
the  whole  inclosed  in  masonry  abutments,  and  protected  by  wing  walls.  The  cansd 
will  then  be  carried  down  the  cafion  through  the  solid  rock  with  a  cross-section  of 
24  by  10  feet,  and  a  grade  of  4  feet  to  the  mile — the  estimated  capacity  being 
2,000  cubic  feet  per  second.  At  a  distance  of  6,800  feet  from  the  headworks  an  iron 
bridge  is  to  be  thrown  across  the  river  and  one-half  of  the  volume  of  water  is  carried 
across  to  the  westerly  side.  Both  canals  will  then  continue  along  the  river  banks 
for  about  5  miles.  The  west  branch  is  then  to  run  across  the  plain  on  a  grade  of 
1  foot  per  mile  to  the  foot-hills  on  the  west  side,  and  to  be  fi umed  across  the  Malad 
Biver. 

On  reaching  the  foot-hills  the  canal  turns  south  to  Point  Lookout.  Here  power 
will'  be  developed  by  dropping  600  cubic  feet  per  second  30  feet,  amounting  to  2,030 
theoretical  horse-power.  Five  hundred  cubic  feet  are  to  be  carried  on  around  Point 
Lookout,  in  a  southerly  direction  to  Connor's  Springs  and  Blue  Creek.  Main  laterals 
will  ran  from  the  west  branch  to  water  the  country  between  the  Bear  and  Malad 
Rivers  and  to  supply  Bear  River  City.  A  second  lateral  will  be  carried  east  of  Little 
Moontain  toward  Corinne,  and  across  the  Central  Pacific  track  to  the  Lakeside 
Ranch  property.  The  east  branch  will  run  along  the  base  of  the  Wasatch  Mountains. 
Ip'adaally  dinunishlng  in  width  until  it  arrives  at  Hot  Springs  with  a  volume  of  600 
cubic  feet  per  second.  Of  this  amount  350  feet  (cubic)  will  be  dropped  to  the  level 
of  the  plain,  developing  lf388  theoretical  horse-power,  and  from  thence  it  is  to  be 
coDductfd  to  Plain  City.  The  remainder,  250  cubic  feet,  is  carried  on  to  Ogden  City 
and  south,  under  the  Union  Pacific  and  Denver  and  Rio  Grande  Railway  tracks,  to 
the  vicini^  of  Kaysville. 

Reference  to  the  map  shows  the  district  to  be  irrigated  bv  \ib\»  »^^\Aixi  \a  \iV7^  ^ 
norUi  and  aonth  lengti  of  about  70  mileBi  and  a  varying  wiat'h.  east  axA  ^^^XtolixQiisv 
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15  miles  down.  It  extends  from  township  4,  north  of  the  hase  line  at  Salt  Lake,  to 
township  13  north,  or  from  a  point  about  half  way  between  the  cities  of  O^en 
and  Salt  Lake  City  to  a  ]K)iut  50  miles  north  of  Ogden.  The  Wasatch  Range  marks 
its  eastern  line,  while  the  Promontory  Range  and  the  lake  bound  it  on  the  west. 

In  an  olGQcial  report  to  the  Department  of  the  Interior  at  Washinj?ton,  J.  W.  Powell, 
chief  of  the  U.  S.  GeoCTaphical  and  Geological  Survey,  gives  the  following  measure- 
ments of  the  irrigable  lands  which  may  be  served : 


,«■ 

Bear  River  Delta,  Malad  Valley  and  Connor's  Spring  Valley 
Weber  Delta  Plain 

Total 


Acres. 


139,520 
140,lflO 

279,680 


These  lands  were  once  a  portion  of  the  bottom  of  the  Great  Lake,  whose  lines  are 
now  distinctly  marked  on  the  surrounding  mountain-sides  hundreds  of  feet  above  the 

E resent  level  of  the  plain.    For  many  years  portions  of  the  land  near  springs  and  creeks 
ave  been  irrigated,  and  hundreds  of  small  orchards  and  farms  demonstrate  the  capa- 
bility of  the  soil  when  supplied  with  water. 

On  the  west  side  of  Bear  River  the  proposed  canal  does  not  intercept  any  streams 
except  the  Malad,  which  runs  between  steep  banks  far  below  the  level  of  the  plain 
and  can  not  be  diverted.  On  the  east  side  of  Bear  River  the  canal  intercepts  several 
rivers  and  creeks  which  flow  out  from  the  Wasatch  Mountains.  The  larger  of  these 
streams  are  the  Weber  and  Ogden  Rivers  and  Box  Elder  and  Willard  Creeks.  These 
streams  were  appropriated  by  early  settlers,  whose  lands  were  located  on  the  lower 
plains  where  water  could  be'  distributed  at  the  least  cost.  With  the  growth  of  the 
country  cities  were  located  near  the  mountains  upon  higher  and  choicer  land.  For 
several  years  past  the  demand  for  water  for  the  growing  villages  has  far  exceeded 
the  supply  remaining  to  them  after  providing  for  prior  appropriators.  The  only  pos- 
sible increase  of  supply  must  come  f^om  the  Bear  River. 


NEVADA  DIVISION. 


Oaeson  City,  Nev.,  August  22,  1889. 

The  committee  met  pursuant  to  the  call  of  the  chairiiian. 
Present:  Messrs.  Stewart  (chakman),  Jones,  and  Heagan;  also  Director 
PowoU. 


STATEMENT  OF  MR.  T.  D.  EDWARDS,  SECRETARY  OF  THE  NEVADA 
STATE  BOARD  OF  RECLAMATION  AND  INTERNAL  IMPROVE- 
MENT. 

Mr.  Chairman  and  gentlemen  :  In  behalf  of  the  Navada  State  Board 
of  lieclamation  and  Internal  Improvement,  which  I  represent,  I  beg 
leave  to  present  the  following  facts  for  your  consideration. 

The  Chairman.  As  I  understand,  that  is  a  report  gotten  up  by  the 
State  Board  of  Eeclamation  and  Internal  Improvement. 

Mr.  Edwards.  Yes. 

The  report  is  as  follows : 

To  the  honorable  Senate  Committee  on  Irrigation: 

The  Nevada  State  Board  of  Reclamation  and  Internal  Improvement 
beg  leave  to  submit  the  following  statement : 

physical  condition  and  ADAPTABILITY; 

Nevada  lies  between  the  thirty-fifth  and  forty-second  degrees  of  north 
hititude,  its  boundaries  commencing  at  the  northwest  corner  of  Utah 
Territory  and  the  southern  line  of  Idaho,  at  the  intersection  of  the 
tliirty  seventh  degree  of  longitude  west  from  Washington  (and  114^ 
OJ'  57''  west  from  Greenwich)  and  in  latitude  42  degrees  north,  and 
running  tln-nce  west  along  the  soutliern  line  of  Idaho  and  Oregon  to 
longitude  43  degrees  west  from  Washington ;  thence  south  along  the 
eastern  line  of  California  to  latitude  39  degrees  north,  which  falls  in 
the  soutlieastern  part  of  Lake  Tahoe;  thence  southeasterly  along  the 
Oaliforuia  line  to  the  intersection  of  the  Colorado  Uiver,  in  latituile  35 
ilegrees  north  and  opposite  Fort  Mohave;  thence  north  and  easterly 
up  the  center  of  the  Colorado  River  to  its  intersection  with  the  thirty- 
seventh  degree  of  longitude  west  from  Washington,  which  is  the  east- 
ern line  of  Utah  Territory ;  thence  north  along  the  said  western  line 
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of  Utaii   Territory  to  tLie  phice  of  be^iiiniu^,  coutaiuing  withiu  said 
bouuduries  112,01)0  s(iuare  miles  or  71,737,GOO  acres. 

Of  tbis  area  tbere  are  surveyeil,  accordin;^  to  the  report  of  the  Com- 
luissioner  of  the  General  Land  Oflice  for  1887, 32,793,702  acres,  and  un- 
survoyed  38,043,808  acres.  Tliis  area  is  approximately  classified  as  fol- 
lows by  the  State  surveyor  general  in  his  report  for  1887-'88 : 

Acres. 

Water  area 1,061,600 

Forestry 2,000,000 

Grazing 30,000,000 

Agricultural  landa 20,000,000 

Mineral  lamln 15,000,000 

iSaliue,  borax,  niter  and  Hulpliur  deposits,  alkali  Hats  and  dest^rts 3,656,000 

Total 71,737.600 

The  agricultaral  class  may  be  subdivided  as  follows :  Irritable  lands  1 
about  12,000,000  acres,  non-irrigable  lands  about  8,000,000  acres.  By 
non-irrigable  lands  are  meant  lands  that  are  agricultural  in  character, 
but  upon  which  water  can  not  be  brought  by  reason  of  their  elevation, 
but  which,  at  the  same  time,  can  not  be  denominated  grazing  lands  as 
they  would  be  i>roductive  if  irrigated. 

Of  the  irrigable  lands  not  more  tbat  120  square  miles  are  tilled  in 
the  8tate,  and  not  more  than  one-third  can  now  be  irrigated  on  account 
of  water  running  to  waste  by  reason  of  imi)erfect  utilization  of  the  nat- 
ural streams  and  springs  and  the  failure  to  provide  artesian  and  other 
artificial  sources  of  supply.  By  the  proper  and  scientific  construction 
of  reservoirs,  dams,  ditches,  canals,  artesian  wells,  and  tunnels  we  are 
of  the  opinion  that  all,  or  nearly  all,  of  the  12,000,000  acres  of  irrigable 
agricultural  land  in  the  State  might  be  successfully  irrigated. 

TOPOGRAPHY. 

The  topography  of  Nevada  is  an  elevated  plateau,  situated  in  the 
northwestern  portion  of  the  great  basin.  It  has  an  altitude  of  800  feet 
at  the  southeastern  boundary,  on  the  Colorado  Kiver,  and  nearly  7,000 
feet  at  the  northern  boundary  above  sea-level,  averaging  about  4,000 
feet. 

[t  is  traversed  in  a  northerly  and  southerly  direction  by  high  paral- 
lel ranges,  of  mountains.  These  are  separated  by  valleys  from  5  to  -5 
miles  in  width  and  some  of  them  are  50  miles  in  length,  and  one  is  l^ 
miles  in  length.  Sage-brush  covers  nearly  the  entire  surface  of  thiB 
State.  It  has  been  ascertained,  by  actual  experiment,  that  wherever 
sage-brush  grows  the  land  will  produce  bountiful  crops  of  vegetables, 
grains,  and  grasses,  when  irrigated. 

LAKES  TUAT   MAY  Blfl   UTILIZED. 

Several  important  lakes  are  situated  within  the  State,  the  most  noted 
of  which  is  Lake  Tahoe  (about  one-third  of  which  is  in  Nevada),  itl^eiog 
the  source  of  tlie  Truckee  Eiver.  It  is  28  miles  in  length,  12  miles  iu 
width,  and  over  1,700  feet  in  depth. 

Pyramid,  Carson,  and  Walker  Lakes  are  important  bodies  of  water, 
receiving  the  waters  discharged  by  the  rivers  of  their  respective  names 
and  liiivin^  no  outlets.    AH  of  these  lakes  can  be  yeadily  att]i;se(t  f'V 
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tho  purpose  of  irrigation, 
follows : 


The  Diost  important  lakes  in  Nevada  are  as 


Name. 


Pyramid 

Carson  (lower  sink) 

Walker 

Humboldt 

Carson  (upper  sink) 

Winneraneoa 

Takoe  (portion  in  Nevada) 

Buby   

Franklin 

Wasboo 

Snow  Water 

ICassacre 

Kew  Year 

Carioo 

Marletto 

Korty-nine — .. 

Pahranagat 


County. 


Washoe 

Churchill. 

Esmeralda 

Humboldt 

Clmrchill  

Washoe 

Washoe,  Ormsby,  and  Dou^^las. 

Elko 

do 

Washoe 

Elko 

Washoe 

do 

Lander  

Washoe 

do 

Lincoln 


Area. 


Sq.  miles. 

4G2 

440 

330 

192 

160 

144 

78 

37 

32 

18 

12 

4 

3 

1 

I 
I 


The  Commissioner  of  the  General  Land  Office,  in  his  report  for  1880, 
states  the  number  of  rivers  and  smaller  streams  in  ISTevada  to  be 
thirty-five  and  the  number  of  lakes  and  ponds  to  be  nine  hundred  and 
twenty-five. 

RIVESS. 


The  principal  rivers  of  the  State  are  the  Humboldt,  Carson,  Truckee, 
and  Walker.  The  Humboldt  Kiver  rises  in  the  northeastern  i>art  of 
the  State  and  flows  southwesterly,  emptying  its  waters  into  Humboldt 
Lake. 

The  other  three  rise  in  the  Sierra  Nevada  Mountains  (tlieir  sources 
being  in  the  State  of  California)  and  flow  eastward  into  the  Carson, 
Pyramid,  and  Walker  lakes  respectively,  all  of  which  have  no  outlets. 
The  Owyhee  and  Bruneau  rivers,  in  tlio  northern  portion  of  Elko 
County,  discharge  their  waters  into  the  Snake,  and  the  latter  into  the 
Columbia  River,  thence  to  the  Pacific  Ocean. 

The  Virgin  and  Muddy,  in  the  southeastern  portion  of  Lincoln  County, 
empty  their  waters  into  the  Colorado  River,  and  thence  to  the  Gulf  of 
California. 

Rich,  fertile  valleys,  and  numerous  natural  meadows  extend  along 
the  various  streams. 

Following  is  a  statement  of  the  most  important  streams  in  the  State : 

Miles. 

Humboldt 350 

CarHofi  (luDgMi  in  Nevada) IIK) 

Arniagoza 150 

Colorado  (leugth  on  boundary  of  Nevada) 150 

Krese 140 

Little  Humboldt 110 

Walker  (length  in  Nevada) - 110 

Traokoo w 97 

Quinn  (length  in  Nevada) 80 

Owyhee  (lenethm  Nevada) 80 

Virgin  (lengtn  in  Nevada) 80 

Salmon  (length  in  Nevada) 55 

Brnnoao , 45 

Mary's ««» 

King's ^St 

Ma£ly , ,,..•, , \^ 
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If  the  wiiters  of  these  rivers  were  utilizeil  for  the  purpose  of  irrigatiDg 
the  valleys  through  which  they  ])a88,  by  a  correct  construction  of  reser- 
voirs, dams,  ditches,  and  canals,  millions  of  acres  that  are  now  useless 
would  be  made  to  produce  large  crops  of  hay,  cereals,  and  fruits  af  all 
kinds,  adapted  to  the  temperate  and  semi-tropical  zones. 

VALLEYS. 

The  following  described  are  some  of  the  principal  valleys  in  the  State, 
all  of  which  can  be  irrigated  from  the  waters  of  the  rivers  and  tribu- 
taries flowing  through  them,  if  the  waters  thereof  were  systematically 
stored  and  judiciously  used.  The  soil  of  tliese  valleys  is  very  rich, 
mostly  alluvial  deposits  and  highly  i>roductive.  All  tho  grains,  grasses, 
fruits,  and  vegetables  of  the  temperate  and  semi-tropical  zones  grow  to 
perfection  and  in  abundance  whenever  the  soil  is  properly  irrigated. 

DOUGLAS  COUNTY. 

In  this  county  is  situated  Carson  Valley,  25  miles  in  length  and  sol 
average  width  of  about  10  miles,  all  of  which  can  be  irrigated  from  the 
waters  of  the  Carson  River. 

The  county  assessor,  in  his  report,  says : 

lu  tbiB  coimiy  there  are  tbousiiiids  of  acroH  of  land,  which  in  its  present  state,  are 
entin^ly  worthlesH,  but  wlieiiover  water  cfiii  be  obtained  the  land  is  exceedingly  pro- 
ductive. Probably  90  ]>er  cent,  of  the  wat/or  of  the  Carson  River  now  runs  to  waste. 
If  it  could  be  stored  in  resc/rvoirs  in  the  niountains  and  used  in  the  dry  season,  large 
tracts  of  land  might  be  reclaimed  and  converted  into  homes  for  settlers. 

In  this  county  nature  has  provided  most  advantageous  sites  for  res- 
ervoirs. 

CUURCUILL  COUNTY. 

In  Churchill  County  there  is  a  valley,  at  and  around  the  Sink  of  the 
Carson,  with  an  area  of  about  40,000  acres,  which  could  be  irrigated  by 
the  waters  of  the  Canson  Itivcr,  as  estimated  by  the  county  surveyor. 

WASIIOK  COUNTY. 

In  Washoe  County  the  Truck ee  Meadows  and  Washoe  Valley  are 
situated  with  an  area  of  about  25  miles  in  length  and  from  5  to  10  miles 
in  width,  all  of  which  could  be  irrigated  by  a  proper  use  of  the  water  of 
the  Truckee  Eivcr. 

In  the  same  county  we  have  Eagle  Lake  Valley,  estimated  at  about 
500,000  acres,  which  also  can  be  readily  irrigated  from  the  waters  of 
Eagle  Lake  by  an  o]>en  cut. 

Spanish  Springs  Valley,  Leninion  Valley,  and  Warm  Springs  Valley, 
estimated  at  125,000  acres,  can  be  irrigated  with  the  waters  from  the 
Truckee  Iliver  by  the  use  of  dams  and  reservoirs. 

HUMBOLDT  COUNTY. 

In  this  county  at  a  place  calUnl  Lovelock's  there  are  at  least  100,000 
acres  of  very  i'ertile  valley  lan<l,  all  of  which  is  susceptible  of  irriga- 
tion by  storage  and  a  Judicious  use  of  the  waters  of  the  Uumboldt  River. 

Humboldt  Valley  is  one  of  the  largest  valleys  in  the  State.  It  is  es- 
timated at  350  miles  in  length  with  a  width  in  places  of  20  miles  and 
nt  other  j>1iwes  it  is  narrow  with  an  average  width  of  about  8  miles.  It 
extends  throu^xh  the  counties  of  La\\vV^v,\\vv\w\io\(i\.^\SkVvtCika,  and  Elko. 
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Tliifci  eutire  valley  could  be  irrigated  by  the  waters  of  tbo  Humboldt 
Biver  by  a  scientific  series  of  storage  dams,  canals,  reservoirs,  and 
ditches. 

Little  Humboldt  Valley  and  other  small  valleys  adjacent  thereto,  in- 
cluding Paradise  Valley,  which  is  an  extensive  valley,  are  estimated  at 
250  square  miles,  all  irrigable  land. 

King's  River  Valley  is  estimated  at  40  miles  in  length  with  an  aver- 
age width  of  8  miles,  and  can  be  irrigated  by  the  waters  of  King's 
River. 

Kelly  and  Rebel  Creek  Valleys,  situated  in  Humboldt  County,  can 
be  irrigated  from  the  creeks  adjacent  and  from  which  they  take  their 
names. 

Pleasant  Valley  and  many  other  valleys  in  this  county  are  wholly 
susceptible  of  irrigation,  and  by  a  correct  system  of  irrigation  in  tliese 
valleys  a  large  area  of  valuable  farming  land  could  be  reclaimed  and 
made  largely  productive. 

Quinn  River  Valley  is  about  42  miles  in  length  by  12  in  width,  all 
fertile  land  and  irrigable  by  the  waters  of  Quinn  River.  This  is  one  of 
the  richest  and  most  important  valleys  in  the  State. 

ELKO   COUNTY. 

In  this  county  is  the  south  fork  of  the  Humboldt  River,  which  passes 
through  a  fertile  valley,  which  is  estimated  at  150  scpiare  miles,  of  rich 
farming  land,  all  of  which  could  be  irrigated  by  the  waters  of  said 
stream. 

Clover  Valley,  estimated  at  50  square  miles,  is  susceptible  of  being 
irrigated  from  the  waters  of  adjacent  streams  and  springs. 

Mary's  River  Valley,  Black's  Fork,  Susie  Creek,  and  Maggie  Creek 
Valleys,  estimated  at  100  square  miles,  can  be  irrigated  from  the  creeks 
and  streams  passing  over  and  through  them.  The  soil  of  these  valleys 
is  very  rich. 

Independence  Valley  is  estimated  at  100  square  miles,  and  is  all  sus- 
ceptible of  irrigation. 

Bruneau  and  Owyhee  Valleys,  on  the  rivers  of  the  same  names,  are 
large  valleys  and  susceptible  of  irrigation  by  the  use  of  the  waters  of 
said  rivers.  Also,  Pleasant  Valley,  30  miles  in  length  by  C  in  width, 
Lamoille  Valley  and  Star  Valley,  the  dimensions  of  which  can  not  now 
be  given.    All  very  rich. 

EUREKA  COUNTY. 

Pine  and  Garden  Valleys  are  estimated  at  50  miles  in  length  and  8 
in  width,  all  irrigable  land. 

Diamond  Valley  hiis  an  area  of  500  square  miles,  all  rich  land,  that 
could  be  irrigated  by  an  artesian  system. 

Grnbb's  VUlley,  a  i)art  of  Monitor  and  Antelope  Valleys,  contains 
about  500  square  miles,  and  can  be  irrigated  by  the  artesian  system. 

WHITE  PINE  COUNTY. 

In  this  county  we  find  IS'ewark  Valley,  which  is  estimated  at  200 
square  miles.  It  could  be  irrigated  by  the  artesian  system.  There  are 
also  many  springs  and  streams  in  this  county  that  could  readily  be 
utUized  for  irrigating  purposes.  . 

Steptoe  Valley  is  estimated  to  have  an  area  of  500s(\\x^t^\w^^v^^  ^l\\Oft.^ 
arabJo  land  that  can  be  thoroughly  irrigated  by  ttiG  \\»e>  oi  W^  ^^^^^^x^^ 
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oCtlie  creeks  and  streams  passing  over  and  tbrough  it,  and  by  springs 
in  said  valley  and  the  surrounding  bills. 

Spring  Valley  contains  a  large  area  of  rich  land,  and  can  be  irrigated 
from  adjacent  springs  and  screams,  if  these  waters  were  stored  and  ju- 
diciously used ;  area  estimated  at  250  square  miles. 

LINCOLN  COUNTY. 

Lake  Valley  and  a  part  of  Snake  Valley,  comprising  a  large  body  of 
rich  land,  are  susceptible  of  irrigation  by  thest-orage  of  and  the  proper 
use  of  waters  of  streams  on  the  land  and  of  tho^e  adjacent  thereto. 
This  body  of  land  is  estimated  at  50  square  miles. 

IiJagle  Valley  is  a  large  valley  of  importance,  the  area  of  which  can 
not  now  be  estimated. 

Pahranagat  Valley  has  an  area  of  150  square  miles,  very  rich  soil 
which  will  produce  semi-troi>ical  fruits  and  vegetables,  and,  by  a  system 
of  storage,  could  be  irrigated  by  streams  upon  and  near  it. 

Muddy  and  Virgin  River  Valleys  have  an  area  of  150  square  miles, 
and  can  be  all  thoroughly  irrigated  by  the  storage  and  use  of  the  waters 
of  the  Virgin  and  Muddy  Rivers.    The  climate  here  is  semi-tropical. 

Las  Vegas  Valley  has  an  area  of  50  square  miles,  and  is  irrigable. 

Meadow  Valley  and  Cave  Valley,  as  estimated,  have  an  area  of  100 
square  miles,  all  fertile  lands,  and  susceptible  of  irrigation. 

NYE  COUNTY. 

Pahrimp  Valley,  which  lies  partly  in  Lincoln  County,  has  an  are  of 
05  by  35  miles.  There  is  no  riclier  or  more  fertile  land  on  the  globe.  It 
rivals  t  he  richest  portion  of  the  Mississippi  Valley.  Seventeen  hundred 
and  fifty  square  miles  of  this  valley  are  in  Nevada.  This  valley  could 
be  irrigated  successfully  by  an  intelligent  use  of  the  springs  thereof 
and  the  artesian  system. 

Duck  Valley,  in  this  county,  has  an  area  of  400  square  miles,  all  of 
which  is  irrigable. 

LYON  COUNTY. 

In  this  county  there  is  Smith  Valley,  which  has  an  area  of  about  50 
square  miles.  Jtis  rich  farming  land,  about  one-third  of  which  is  under 
an  imperfect  state  of  cultivation.  The  entire  valley  could  be  thoroughly 
irrigated  by  husbanding  the  waters  of  the  West  Walker,  which  now  run 
to  waste  in  the  early  part  of  the  season  in  consequence  of  there  being 
no  system  of  storage. 

In  the  same  county  we  find  Antelope  Valley,  the  approximate  area  of 
which  is  120  square  miles,  about  one-fourth  of  which  is  under  cultiva- 
tion. It  is  watered  by  the  West  Walker.  This  valley  is  in  the  same 
condition  as  the  previous  mentioned  valley.  There  is  sufficient  water 
in  the  West  Walker  thoroughly  to  irrigate  both  valleys  if  stored  and 
economically  used,  but  having  no  water  storage  in  the  early  season  the 
waters  from  the  melting  snows  and  early  rains  is  wasted  and  lost. 

ESMERALDA  COUNTY. 

In  this  county  we  find  Mason  Valley,  with  an  approximate  area  of 
250  square  miles,  watered  by  the  East  and  West  Walker.    About  one- 
fifth  is  injperfectly  cultivated.    If  the  waters  of  said  rivers  were  prop- 
erly stored  by  <lams  and  reservoirs  there  would  be  sufficientto  thoroughly 
irrigate  the  entire  valley. 
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If  tbe  waters  wbicli  pass  over,  throiigb,  and  adjaceut  to  all  or  nearly 
all  of  the  foregoing  valleys  as  the  snows  melt  in  the  early  season  could 
bo  systematically  and  scientifically  stored  in  reservoirs  and  dams,  ad- 
vantageous sites  for  which  are  abundant,  and  economically  used  dur- 
ing the  irrigating  season,  there  would  be  suflBcient  thoroughly  to  irrigate 
these  valleys  from  the  1st  of  May  to  the  1st  of  October,  which  in  this 
country  constitutes  the  irrigating  season.  As  the  practice  now  is,  fully 
nine- tenths  of  the  water  running  down  our  streams  goes  to  waste. 

Many  of  these  valleys  are  surrounded  by  or  in  the  vicinity  of  high 
mountains,  upon  which,  during  the  winter,  deep  snows  fall,  and  on  the 
summits  of  some  the  snow  is  perpetual. 

Jn  the  early  spring  these  snows  melt  and  produce  large  quantities  of 
water,  which  pass  down  the  mountain  sides  and  smaller  streams,  ami 
sometimes  create  floods,  passing  on  and  finally  sinking  in  the  deserts, 
being  lost  for  irrigating  purposes.  If  this  vast  amount  of  water  could 
be  stored  as  the  snow  melts  and  runs  down  the  mountains,  we  claim 
that  there  would  be  ample  to  irrigate  the  valleys  during  the  irrigating 
season.  Nature  has  provided  numerous  and  advantageous  sites  for  the 
construction  of  such  reservoirs  in  all  parts  of  our  State. 

SPRINGS. 

As  shown  by  the  bulletin  of  the  U.  S.  Geological  Survey,  No.  32,  the 
State  of  Nevawla  is  even  better  off  in  regard  to  springs  than  as  to 
streams  of  running  water.  They  form  an  important  auxiliary,  and 
might  be  caused  to  aid  materially  the  agriculturist  in  the  increase  of 
his  tillable  area  of  land. 

Nevada  occupies  a  prominent  place  as  a  mineral-spring  State ;  both 
hot  and  cold  8[>rings  are  found  in  every  county..  The  warm  and  hot 
springs  are  found  mainly  in  connection  with  geological  fault-lines  or 
fnictnres  of  the  strata.  Can  we  not,  from  these  facts,  reasonably  con- 
clude that  the  sinking  of  artesian  wells  would  not  only  be  advisable, 
but  that  the  probabilities  of  obtaining  large  streams  of  water  therefrom 
are  great! 

The  following  is  a  list  of  mineral  springs,  as  given  by  the  U.  S.  Geo- 
logical rei)ort : 

ALKALI  SPRINGS. 

Seven  miles  north  of  Montezuma,  Esmeralda  Connty. 

Ten  miles  northwest  of  Lone  Mountain,  Esmeralda  County. 

Allen's  Springs,  south  of  Carson  Lake.  Churchill  County. 

Alnm  Spring,  5  miles  northeast  of  Steamboat  Springs,  Washoe  County. 

iritter  Springs,  15  miles  southwest  of  St.  Thomas,  Lincoln  County. 

Biitto  Spring,  north  end  of  Hot  Springs,  Butte,  Humboldt  County  ;  182°  Fah. 

lionble  Spring,  north  of  Walker  Lake,  Esmeralda  County ;  temperature,  warm. 

Doable  Hot  Springs,  southwest  flank  of  Black  Rock  Range,  Humboldt  County ;  1C5^ 
to  191°  Fah. 

Klko  Hot  Springs,  Elko,  Elko  Connty ;  resort. 

Franktown  Hot  Springs,  Franktown,  Washoe  County. 

Golconda  Hot  Springs,  Galoonda.  Humboldt  County,  six  spring ;  150°  Fahr. ;  char- 
a<*.tcr  of  water,  chalybeate  and  sulphur;  resort. 

Goodrich  Springs,  12  miles  from  Schellbourne,  White  Pine  County  ;  flow  in  gallons 
per  hour,  28,000;  100^  to  185°  Fah. ;  unimproved. 

Granite  Creek  Hot  Springs,  near  Alkali  Lake,  north  of  Granite  Crcok  Desert,  Hum- 
boldt Coooty. 

Gy]i8nm  Springs,  20  miles  northeast  of  Las  Vegas,  Lincoln  Connty. 

On  north  side  of  Thousand  Creek  Valley,  southwest  of  Stein  Mountains,  Hnmboldt 
Connty:  130^  Fah. ;  nnimproved. 

In  Soldier  Meadows,  15  miles  south  of  Camp  McGarry,  Hnmboldt  County. 

At  eoath  end  of  Stein  Mountains,  Hnmboldt  County ;  17^  ¥a\i. 
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Ton  or  12  iiiiloH  north  of  Mason's  Crossing  of  Qninn  Rivor,  ITnnrooldt  County;  nnm- 
l»«r  o/  si>ringH,  2]  llH    to  I'M'  Vnh.;  clmiactcT  of  \vat(U',  calcic. 

On  cjist  side  of  ln<l4^|M'n<lonco  VjiUoy,  Elko  County. 

At  nortlioast  ond  of  Ivuby  Lako.Elko  County. 

East  of  Division  Teak  and  Hontbof  Pali  IJto,  IlnnilM»ldt  County. 

On  nortljoast  sido  of  Pino  Valley,  nortli  of  Mineral  Ilill,  Eureka  Connty. 

South  of  Alkali  Lake,   cast  Hide  of  Crescent  Valh\v,  Eureka  County. 

On  northeast  side  of  Pali  lite  Mountains,  Churchill  County. 

lu  Antelope  Valley,  near  Eagh^  Lake,  Elko  County. 

Northwest  of  sink  of  Quiiin  River,  ILnnholdt  County  ;  number  of  springs,  2. 

Near  Ejxan  Carion,  15  miles  northwest  of  Schellbourne,  White  Pine  County  ;  used  for 
quartz  mill  and  for  bathing. 

At  north w(^st  end  of  Pyramid  Lake,  Washoe  County. 

At  north  end  of  Pyrami<l  Lake,  Washoe  County. 

On  Carson  River,  (i  miles  northeast  of  Genoa,  Douglas  County. 

At  south  end  of  Smoke  Creek  Desert,  Washoe  County. 

At  north  end  of  Toquima  Range,  IH  miles  southeast  of  Austin,  Lander  County. 

Near  Junction  of  IJcef  and  Virgin  Creeks,  Humboldt  County;  108^  Fah. 

On  Little  Humboldt,  north  of  Hot  Spring  Creek,  Humboldt  County;  130°  Fab. 

In  Koi>eh  Valley,  near  Grubbs'  Wells,  Eureka  County. 

On  west  side  of  Smith  Creek  Valley,  Churchill  County. 

On  w(ist  side  of  Gabbs'  Valley,  Esmeralda  County. 

One  mile  east  of  Carson  City,  Ormsby  County  (at  State's  prison)  ;  111^  Fab.;  im- 
proved. 

Ten  miles  north  of  Wellington,  Lyon  County  (Hinds');  flow  of  water  per  lionr, 
01,000  gallons;  40^  to  140^  Fall.;  resort. 

East  of  Hot  Springs  Station,  Churchill  County;  number  of  springs,  (5 ;  ir»8°  t^ 
187^  Fab. 

East  of  Winnemueca,  Humboldt  County  ;  189^  Fah. 

At  he-ad  of  north  brancli  of  Little  Humboldt,  Humboldt  County. 

At  head  of  south  branch  of  Little  Humboldt,  Humboldt  County. 

On  southwest  side  of  Hlack  Rock  Range,  Humboldt  Ceunty  ;  number  of  springs,  3. 

At  south  <^nd  of  IMack  Rock  Range,  Humboldt  County. 

Near  south  end  of  Pine  Forest  Range,  7  miles  from  Mason's  Crossing  of  Qainn  River, 
Humboldt  County ;  155^  Fah. 

In  Emigrant  Canon,  northeast  of  Tulasco,  Elko  County. 

At  south  end  of  Thousanfl  Springs  Valley.  Elko  County. 

At  Cephas  Kyles,  7  miles  south  of  Sue  Springs,  Churchill  County;  124°  Fah. 

At  base  of  Shoshone  Range,  Reese  River  Valley,  Lander  County  ;  85°  to  117°  Fab. 

In  Stej)toe  Valley,  southwest  of  Ruby  Valley,  White  Pine  County. 

Near  Silver  Peake,  Esmeralda  County,  eleven  springs ;  G0°  to  117.8°  Fah. ;  saline,  etc. 

Fourteen  miles  south  of  Toy iabe  City,  Nye  County,  one  spring;  flow  in  gallous, 
per  hour,  1^5,000;  temperature,  boiling. 

In  Diamond  Valley,  iiO  miles  north  of  Eureka,  Eureka  County. 

In  Hot  Spring  Range,  Nye  County;  two  springs;  temperature,  boiling. 

In  Salt  Valley,  east  side  of  Carson  Sink  Mountains,  Churchill  County. 

Hot  Sulphur  Springs,  Carliu,  Elko  County. 

Kylo^s  Ilot  Springs,  12  or  15  miles  east  of  Star  Peak,  Humboldt  County;  resort 

Las  Vegas  Springs,  Las  Vegas,  Lincoln  County,  7:^°  Fah.;  calcic. 

Lea«li's  Hot  Springs,  Pleasant  Valley,  25  miles  south  of  Winnemueca,  lluniboltlt 
County;  118^  Fah. 

Mesipiit  Springs,  10  miles  east  of  Las  Vegas,  Lincoln  County. 

Miller's  Hot  Springs,  10  miles  north  of  Franklin,  Ruby  Valley,  Elko  County;  17(P 
Fah. 

Mineral  Hill  Hot  White  Sulphur  Springs  (Brulfy's  Hot  Springs),  4  miles  north  of 
Mineral  Hill,  Eureka  County  ;  live  springs;  How  in  gallons  per  minute,  150 ;  tempera- 
ture, boiling;  sulphureted  ;  resort. 

MINERAL  SPRINGS. 

Opposite  Stouehouse  Station,  Humboldt  County. 
West  side  of  Smoke  CrcoTc  Desert,  Washoe  County. 

Muddy  Springs,  northwest  of  West  Point,  Lincoln  County;  twenty  springs ;  tem- 
perature, hot. 

Mud  Springs,  Desert  Wells,  Nye  County. 

Nelson  Springs,  20  miles  south  of  Golconda,  Humboldt  County;  temperature,  hot. 
Red  IJlulF Springs,  10  miles  east  of  St.  Thomas,  Lincoln  County;,  alkaline,  saline. 
Rot,t(Mi  Egg  Springs,  west  side  of  Mud  Lake,  Washoe  County. 
Salt  Well,  1  mile  north  of  Stone's  Ferry,  Line>oln  County;  89.5°  Fah. ;  saline. 
A9/H.'///>r>//i7]0  Hot  Springs,  Shellbourne,  White  Pine  County;  two  siirings  ;  used  for 
JiTi^ation. 
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Shaw's  Hot  Springs  (formerly  Swift's),  2  miles  northeast  of  Carson  City,  Orrasby 
County;  one  spring,  flow  in  gallons  per  hour,  4,000;  120^  Fah. ;  soda,  borax,  iron, 
magnesia,  arsenic;  resort. 

Hot  water  of  Ophir  Mine,  Comstock  Lode,  Virginia  City,  Storey  County. 

Smoky  Valley  Geysers,  Nyo  County;  flow,  4,200  gallons  per  hour;  boiling. 

Soda  Lakes,  \i  or  4  miles  east  of  Ragtown,  Churchill  County ;  alkaline,  saline. 

SODA  SPRINGS. 

East  of  South  Carson  Lake,  Churchill  County ;  178o  Fah. 
South  of  Silver  Peak,  Esmeralda  County. 

Near  ButterflohVs  Warm  Springs,  west  of  Railroad  Valley,  Nye  County ;  saline,  etc. 
Steamboat  Springs,  Steamboat,  Washoe  County ;  204°  Fah.  ;  resort. 
Sue  (or  Gilbert's)  Hot  Springs,  north  end  of  Osobb  or  Salt  Valley,  Humboldt  County ; 
IfRP  to  185^  Fah. 

SULPnUR  SPRINGS. 

In  Esmeralda  County,  12  miles  southe.ast  of  Wellington. 

In  So<Iaville,  Soda  Springs  Valley,  north  of  Columbus,  Esmeralda  County ;  improved  . 
and  used  as  a  resort. 

At  souMi  end  of  Diamond  Valley,  Eureka  County. 

Seven  miles  cast  of  Montezuma,  Esmeralda  County. 

Eight  or  nine  miles  northeast  of  Toyabe  City,  Nye  County. 

Twenty  miles  south  of  Freibergh,  Lincoln  County. 

In  Pahrimp  Valley,  Lincoln  County. 

At  Sand  Spring  Flat,  15  miles  south  of  Stillwater,  Churchill  County ;  hot. 

THERMAL  SPRINGS. 

On  east  side  of  Little  Cedar  Mountains,  Elko  County. 

At  east  base  of  Keeuo  Mountains,  San  Antonio,  Nye  County ;  three  springs ;  alkaline. 
Five  miles  east  of  Patterson,  Lincoln  County. 
Virgin  River,  Lincoln  County  ;  strongly  saline. 

Volcanic  Springs,  Whirlwind  Valley,  Eureka  County,  10  miles  south  of  Beowawe. 
Wabuska  Springs,  Wabuska,  Lyon  County  ;  138^  to  i(>2^  Fahr. 
Wallcy's'or  Genoa  Hot  Springs,  Genoa,  Douglas  County  ;  six  springs ;  flow  COO  gal- 
lonB  per  minute;  hot;  iron  and  sulphur;  resort. 
Ward's  Hot  Springs,  foot  of  Granite  Mountains,  Humboldt  County  ;  boiling. 

WARM  SPRINGS. 

North  of  Shoshone  Mesa,  west  of  Rock  Creek,  Lander  County. 

On  White  River,  in  Sierra  Valley,  20  miles  northwest  of  IJntterfield,  Nye  County. 

South  of  Sonoma  Range,  Humboldt  County. 

On  west  side  of  King's  River  Valley,  IFumboldt  County;  number  of  springs,  two; 
7fio  to  80^  Fahr. 

Eight  miles  southwest  of  Camp  Ilalleck,  Elko  County. 

At  Hike,  Lincoln  County  ;  90"  Fahr. 

In  Pahrimp  Valley,  Lincoln  County. 

West  of  Robert's  Mountain,  Eureka  County. 

Nort-hwest  of  Tecoma,  Elko  County. 

Sonth  of  Alkali  Lake,  Reese  River  Valley,  Lander  County. 

On  west  side  of  Warm  Spring  Valley,  Nyo  County. 

At  north  end  of  Grass  Valley,  Lander  Counvy. 

In  Storey  County,  10  or  12  miles  south  of  Wadsworth  ;  73°  Fahr. 

At  north  end  of  Carrico  Valley,  Lander  County. 

At  rast  side  of  Sonoma  Mountains,  Humboldt  County. 

In  Fish  Spring  Valley,  southeast  of  Danville,  Nye  County. 

Six  miles  north  of  Hot  Springs,  Smith's  Creek  Valley,  Churchill  County. 

In  Ash  Meadow,  Nye  County ;  81.6"  Fahr. 

At  north  end  of  White  Pine  Valley,  White  Pino  County. 

West  of  Fish  Creek  Range,  Lander  County  ;  140"  Fahr. 

Warm  Sulphur  Springs,  south  end  of  Spring  Valley,  White  Pine  County. 

Whelan's  White  Sulphur  and  Mineral  Springs,  Pine  Valley,  12  miles  north  of  Mineral 
Hill,  Enroka  County ;  three  springs ;  flow  per  hour,  5,000  gallons ;  108"  to  112"  Fahr. ; 
local  resort. 

The  above  list  includes  only  mineral  springs,  besides  which  wo  bave 
many  important  springs.  Some  of  these  have  very  large  flows,  nota- 
bly two  at  Bennett's  Ranch,  in  Pahrimp  Valley,  which  irrigates  2,500 
acrcH,  and  three  in  Pahranagat  Valley  (Uiko,  Logan^  aud  A.^V\\.,  ^^jvajXjl 
of  which  has  a  flow  of  i'rom  1,000  to  2,000  inches. 


138 


mRIGATION  AND   RECLAMATION  OP  ARID   LANDS- 


RESERVOIRS  AND  ARTESIAN  WELLS. 

According  to  the  assessors'  reports  to  the  surveyor-general  for  1888, 
there  were  in  our  StiUe  only  eighteen  reservoirs,  their  total  capacity 
being  591,570,000  gallons. 

Natural  depressions  between  the  summits  and  ridges  of  the  many 
mountains,  and  in  the  foot-hills  at  their  base,  form  sites  admirably 
adapted  for  immense  and  inexpensive  reservoirs. 

There  were,  in  1888,  sixty-five  wells  sunk  in  our  State,  ranging  in 
depth  from  100  to  310  feet,  twenty-five  of  which  were  6  inches  in  diam- 
eter, averaging  in  flow  about  20  gallons  per  minute. 

The  others  have  a  diameter  of  3  and  4  inches,  and  vary  in  flow  from 
11 J  to  33  gallons  per  minute. 

In  a  dispatch  from  Washington  to  the  San  Francisco  Chronicle,  Jan- 
uary 3, 1889,  referring  to  Major  Powell's  report,  we  ftnd  the  following: 

Early  in  November,  H.  M.  WiIhou,  with  partieA  under  Lis  immediate  charge 

*  *  waH  transferred  to  Nevada,  near  the  headwateni  of  the  Truckee,  Carson,  and 
Walker  Rivers,  and  immediately  bej^au  the  work  of  an  irrigation  survey.  SpesUt^ing 
of  Lake  Tahoe,  he  says :  *^ThiH  is  a  lake  filled  from  a  catchment  basin  of  r>00  square 
miles.  This  storage  lake,  constructed  by  nature^  has  only  to  be  tapped  and  gate- 
ways constructed  and  it  can  be  used  at  once,  and  the  water  which  is  gathered  through 
the  non-irrigatinri;  season,  may,  through  the  irrigating  season,  be  discharged  again 
into  its  natural  channel,  in  aildition  to  the  waters  which  fall  from  the  heavens  dur- 
ing that  season ;  the  whole  to  be  carrlinl  down  to  diverting  dams  in  the  valley  below 
and  turned  into  irrigating  canals  to  be  spread  over  the  land  in  the  total  area  avail- 
able for  irrigation  to  which  the  water  of  the  Tnickee  may  be  carried. 

''It  is  probable  that  an  acre-foot  of  water,  i.  e,  an  acre  of  water  1  foot  deep  will 
abundantly  irrigate  an  acre  of  land  through  one  season,  and  it  is  possible  to  store  in 
Lake  Tahoe  500,000  acre-feet,  which  can  be  made  to  irrigate  500,000  acres  of  land. 
This  can  be  done  by  providing  for  the  discharge  of  4  feet  of  water  from  the  surface 
of  the  lake  through  each  irrigating  season,  and  providing  for  the  conservation  of  the 
same  amount  annually  contributed  by  the  clouds.  The  survey  has  not  yet  proceeded 
far  enough  to  <letermine  where  those  lands  can  be  selected. 

''This  case  has  been  here  cited  simi)ly  as  an  illustration  of  the  manner  in  which  the 
natural  lakes  of  the  mountain  regions  of  the  arid  land  can  be  economically  utilized 
as  storage  reservoirs.  8nch  lakes  exist  in  great  numbers.  A  Uogether  there  are  several 
hundred,  each  of  which  must  be  carefully  examined  and  carefully  surveyed  in  order 
to  determine  the  methods  by  which  it  can  be  used." 

Wells  and  reservoira, 
[From  surveyor-general 'a  report,  1887-88.) 
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6 
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581, 000,  CM 
2,500,000 
7, 000,009 

260,'MO 


♦AveTagjb. 


WHAT   GRAIN,  ROOTS,  GRASSES,  AND   FRUIT  ARE   GROWN.        139 


CLIMATE. 


Nevada  possesses  an  equable  climate.  Extremes  of  heat  aud  cold 
are  seldom  experieuced. 

The  iirecipitation  of  melted  snow  and  rain,  as  shown  by  the  report  of 
the  Nevada  State  weather  servici',  is  as  follows  for  the  year  1888 : 


station. 


WeUiDgton 

Hot  Springs 

Bamer's  Ranch « 

Knreka i * 

MiUCity 

Battle  Monntain 

Piocho 

Dayton 

Canon 

K«no   

Lower's  Ranch, 

Kly 


Donglaa  — 
Churchill . . 

Elko 

Enreka 

Uaniboldt . 

Lauder 

Lincoln .... 

Lyon 

Orrashy 

Washoo 

do.... 
White  Pine 


Months. 

Precipi- 

taliou. 

Inches. 

12 

8.11 

7 

2. 1-2 

8 

18.53 

9 

7.15 

8 

5.08 

11 

10. 92 

12 

18.27 

8 

4.86 

12 

7.12 

11 

6.G2 

6 

6.14 

10 

9.G4 

Nearly  all  of  the  above  stations  are  situated  in  valleys,  where  the 
precipitation  is  much  less  than  on  the  surrouudiug  luountaius. 


AGBIOULTURE. 

Possessing  as  rich  a  soil  and  as  fine  a  climate  as  any  region  in  the 
temperate  zone,  Nevada,  with  a  systematic  and  scientific  plan  of  irri- 
gation, which  could  be  brought  about  by  an  intelligent  system  of  water 
Htorage  and  artesian  wells,  would  be  one  of  the  most  productive  States 
in  the  Union.  Tier  farmers  are  beginning  to  realize  the  fact  that  the 
agricultural  resources  of  the  State  are  comparatively  undeveloi)ed.  The 
mineral  composition  of  the  soil  renders  it  superior  to  the  rich,  black 
loam  of  the  Western  States,  its  elements  being  those  that  give  enduring 
strength,  by  constantly  receiving  benefits  from  the  decomposition  and 
segregation  of  rocks,  pregnant  with  mineral  properties,  which  tend  to 
fertilize  it. 

As  shown  by  the  reports  of  the  assessors,  there  are  planted  279,279 
apple  trees,  39,833  grape  vines,  4,452  almond  trees,  all  of  which  are 
flourishing  and  yield  abundantly,  showing  that  the  climate  is  adapted 
to  the  production  of  both  temperate  and  semi-tropical  fruits. 

Timothy,  red  clover,  and  natural  grasses  produce  as  much  if  not 
more  to  the  acre  than  elsewhere,  when  the  soil  is  ])roperly  irrigated. 
Alfalfa  is  produced  in  abundance  whenever  the  land  can  be  given  suf- 
ficient water — two  and  sometimes  three  crops,  and  in  southern  Nevada, 
from  four  to  six  crops  from  the  same  land  in  one  season,  each  yielding 
from  3  to  2J  tons  per  cut  to  the  acre,  and  in  some  localities  even  more. 

All  fruits  and  berries  adapted  to  the  temperate  zone  grow  to  per- 
fection, and  being  free  from  diseases  and  insect  pests  yield  abundantly 
and  command  higher  prices  in  the  market  than  like  products  from  other 
States. 

In  Lincoln  and  Nye  Counties  graiies  and  all  the  semi-tropical  fruits, 
in  addition  to  those  of  northern  climes,  can  be  grown  as  successfully  as 
in  California  or  Florida.  In  the  Vegas,  Pahrimp,  Pahranagat,  and  Rio 
Virgin  Valleys  grapes  are  successfully  cultivated.  In  the  last-named 
valley,  .*50,i)00  grape-vines  and  3,452  almond  trees  are  owned  and  culti- 
vatc<l  by  Daniel  Bonnelli,  esq.,  who  reports  them  to  be  as  tlitv\\w^  2^;^ 
those  in  the  most  favored  sections  in  France. 
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(3otton,  t()l)acc.o,  aud  citrus  and  semi-tropical  fraits  of  all  kindj^  and 
of  the  bi'st  quality  ilourish  in  these  valleys. 

A  brief  sketch  of  Pahninagat  and  Pahrimp  Valleys  may  not  be  inap- 
propriate in  this  connection. 

PAHKANAGAT  VALLEY. 

This  valley  is  situated  in  Lincoln  County,  and  lies  at  an  elevation 
estimated  at  from  0,000  to  7,000  feet  above  sea-level,  but,  for  so  great 
an  altitude,  the  climate  is  warm  and  pleasant.  This  is  accounted  for  by 
its  being  in  a  measure  open  to  the  valley  of  the  Colorado  and  the  warm 
region  of  the  south.  Very  slight  snow-storms  are  experienced  in  win- 
ter, and  frosts  are  not  severe.  Springs  and  streams  aftord  water  for 
irrigating  a  large  area,  and  with  good  soil  and  mild  climate  combine  to 
generate  such  ])roducts  of  the  farm,  garden,  and  field  as  the  people  de- 
sire. The  springs,  of  which  there  are  three  (Hiko,  Logan,  aud  A«h), 
are  natural  curiosities,  because  of  the  volume  of  the  water  they  ponr 
forth  (from  1,000  to  2,000  inches  each)  and  the  peculiarity  of  their  high 
temperature  (irom  O^o  to  75°  Fahr.).  In  ftie  neighborhood  of  each  of 
these  are  farming  settlements,  and  at  Hiko  and  Logan  small  villages. 

PAHRIMP  VALLEY. 

Situated  south  of  the  great  Armargoza  Desert,  west  of  the  Spring 
Range  of  mountains,  in  longitude  IIG  degrees  west,  latitude  36  degrees 
north,  lying  partly  in  Nevada  and  partly  in  California,  is  Pahrimp  Val- 
ley, destined  some  day  to  be  famous  for  its  fertility,  aud  is  one  of  the 
most,  if  not  the  most,  fertile  of  spots  in  the  Unitea  States. 

Pahrimp  Valley  is  partly  surrounded  by  mountains,  varying  from  . 
G,000  to  12,000  feet  high,  and  covered  with  a  heavy  growth  of  timber, 
principally  yellow-pine,  nut-pine  and  tamarack,  which  will  afford,  al- 
most forever,  a  continual  supply  of  lumber  and  fuel  for  all  who  need 
them.  The  scenery  of  these  mountains  is  particularly  magnificent,  and 
standing  upon  one  of  the  knolls  or  hills  that  skirt  the  edge  of  the  valley, 
one  can  see  stretched  out  before  him  a  plain  G5  miles  long  by  35  miles 
in  width,  aud  covered  with  a  dense  undergrowth  of  sage-brush  and 
grease- wood.  If  you  go  down  into  the  valley  you  will  tin<l  beneath 
this  gray  exterior  a  soil  that  is  excessively  rich,  and  at  intervals 
springs  of  flowing  water.  In  this  valley  there  is  at  least  calculation 
250,000  acres  of  as  fertile  land  as  there  is  on  the  globe.  To  prove 
this  assertion  we  will  describe  a  farm  there  known  as  Bennett's.  On 
this  place  there  are  two  springs  of  flowing  water  which  irrigate  2,500 
acres  of  land,  and  this  laud  is  no  more  fertile  than  several  hundred 
thousand  other  acres  in  the  valley  just  like  it.  The  principal  crops  at 
Bennett's  are  alfalfa,  grain,  corn,  fruits  of  all  kinds,  and  grapes,  in  tact, 
everything  belonging  to  the  vegetable  kingdom  that  has  been  tried 
there  has  flourished.  Alfalfa  is  cut  four  times  a  year  and  then  leaves 
good  pasturage ;  corn  yields  as  abundantly  as  on  the  famous  Mississippi 
bottoms,  and  certainly  better  than  in  any  of  the  Western  States,  whilfr 
fruits  do  excellently,  figs,  almonds,  walnuts,  apples,  nectarines,  peaches^ 
pears,  apricots,  etc.,  being  raised  in  abundance. 

Upon  the  summits  of  the  surrounding  hills,  the  snow-fall  is  quite- 
heavy,  ranging  from  2  to  12  feet,  and  upon  Charleston  Peak  is  perpet- 
ual.   A  greater  part  of  it  melts  early  in  the  season  and  runs  down  the 
LiJJside  to  sink  in  the  soil,  re  appearing  as  the  aforementioned  springs* 
In  the  valleys  of  the  Virgin  aud  ^IwdvVy  l^vvex^  e^Uftvv  \a  successfully 


THE  CULTIVATED  AKBAS  AHD.  CEOPS  OF  NEVADA,    141 

ed.  Tbe  rnport  of  the  asse^or  of  Liuvoln  Ooiiuty,  fot  18K8,  shows 
:  49  Bcrea  are  cultivated,  with  a  yield  of  19,600  pounds  (or  400 
nds  per  acre),  of  a  quality  equal  to  any  grown  iii  the  UDitod  States. 
js  there  in  no  home  market  in  Liricohi  County  for  this  urticle,  and 
est  no  trau8i>ortation  facilities,  it  in  uot  exteuuivoly  raiHeii ;  bat  tbe 
ve  shows  that  with  improved  irrigation  f:ioilities  (and  with  tbecon- 
iient  enlargement  of  the  resources  />f  the  country  better  trauspor- 
on  facilities  will  be  obtained),  alarge  area  of  land  would  be  opened 
on  which  all  the  staple  products  of  the.  ^emi- tropical  zoueeonid  be 
c«l  in  abundance. 

t^e  lire  largely  indebted  to  the  StJite  surveyor-general's  re|Kirt  for 
7-'S8,  fur  many  of  the  flgures  and  facts  above  stated,  anil  we  be- 
o  that  many  of  our  estimates  ore  niiilcr  rather  than  over  the  real 
8.    The  annexed  tables  will  illustrate  this: 

Priiwipal  agnomllaral  j>roduoUi  of  Nevada  in  tbe  gcara  1887-88. 
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Principal  agriatliitral  prodttala  nf  Nevada  i*  the  yuan  ISST-'eS — Continaed. 
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HOW  SHALL    THIS  GREAT  WORK  BE  DONE! 

Many  of  tbo  States  and  Territories  in  the  arid  region  advauce  tlie  Tol- 
lowing  propoHitioiiB : 

(I)  The  General  Govemment  to  undertake  tlie  reelatDutiun  of  the  arid  lands  and 
provide  fur  thvir  Bettloment  ami  sule. 

(*J)  Thai  tlie  deaert-land  law  be  eo  amended  oh  to  oncoiiriigo  iiidivkliialit  and  cum- 
pitnies  to  coDetruct  the  oeceaBM-y  norks  for  tho  reulaniutiou  of  large  bodies  of  aaid 

(3)  Tbat  CoDgroas  grant  to  aaoh  State  of  the  arid  belt,  or  to  oacli  Torrltory,  apou 
ita  bocoaiint!  a  Stato,  all  tli«  iirigablo  land  within  iht  borilers,  bold  by  tUo  Goniral 
Oovernnsunt,  snob  Staten  to  be  cborgcd  with  the  sapervision  of  thoir  reclamation, 
and  witb  their  diBposal  to  actual  aettlere. 

Of  tliese,  we  favor  the  last.  If  the  General  Government  feels  Miat  it 
vonld  not  he  warranted  in  donating  outright  the  money  nectssary  to 
accomplish  the  desired  end,  then  let  it  act  as  lilierally  as  it  can  nitliuut 
detriment  to  the  equity  of  other  States,  whose  humidity  is  sufiicieut  for 
all  their  reiiniremi-nts,  and  transfer  in  fee-simple  to  the  State  of  £ffV!ida 
all  tlio  lauds  in  that  State  the  title  to  wbicli  is  now  iu  the  General  Gov- 
emment and  not  otherwise  appropriated. 

Wore  these  lauds  put  in  legal  condition  to  be  sold  to  actual  sottlerK, 
firms,  corxwrations,  and  syndicates,  the  money  derived  from  Huch  sales 
could  bo  placed  in  a  fiiud  to  be  known  as  the  "State  reulumation 
fund,"  the  sale  of  said  lands  ami  the  control  of  said  reclamation 
fund  to  be  managed  by  a  State  board.  Thvmoneyaccrniugto  this  fund 
could  be  used  for  the  purjtoseof  reclaiming  such  lands,  sind  for  the 
construction  of  storage  reservoirs,  canal»,  and  tunnels;  and  thus  induce 
the  purchase,  by  the  farmer,  of  lands  uitou  which  he  would  bo  guaran- 
tied the  necessary  water  for  irrigation. 

Thus  all  the  irrigable  lands  in  the  Stat«  would  be  in  demand  by 
actual  settlers,  and  money  would  flow  in  as  fast  as  it  could  be  utilized, 
and  the  laud  would  be  found  amjile  to  do  the  work  required. 

Hhoiihl  the  General  Government  be  unwilling  to  make  a  donation  of 
money,  but  will  make  this  donation  of  land,  the  end  would  be  accom* 
plished,  no  doubt,  as  readily  and  thoroughly  as  by  any  other  means. 

AID  XO  MKVADA. 

The  State  has  but  a  email  tax-roll  compared  with  other  States.  This 
board  was  only  organized  May  9,  1880.  The  State  ha&  a\>^io^T^a.\R&. 
$100,000,  DO  tbat  this  board  (x>uid  make  a  bcgiaamg,    Vt>~u  \u  X^ve^  ^o^•b'&'■ 
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eral  GoveniiMeiit  that  wo  most  look  for  aid  to  carry  on  this  great  work. 
The  title  to  most  of  the  irrigable  land  in  tb«  State  is  in  the  Govern- 
ment, so  that  should  the  Government  assist  us  it  would  at  the  same 
time  benelit  itself. 

Again,  while  other  States  have  had  large  Congressional  appropria- 
tions for  river,  harbor,  and  other  improvements,  Sevada  has  received 
nothing.  Would  it  not  be  even-handed  justice  if,  in  lieu  of  river  and 
harbor  appropriations,  we  should  have,  an  appropriation  for  the  con- 
struction of  reservoirs  t 

The  fostering  care  of  the  General  Government  should  be  exteudeilto 
all  the  States  of  the  Union  without  distinction  or  discrimination.  Ne- 
vada, as  one  of  the  integral  parts  of  the  Union,  asks  that  this  be  done 
in  its  behalf  now,  at  a  time  in  its  history  when  its  needs  are  more  i)re8sing 
than  at  any  period  since  its  organization  as  a  State.  Its  mines,  which 
for  many  years  were  the  envy  of  the  world,  have  verj-  materially  fallen 
oil*  in  their  production  of  gold  and  silver,  and  very  many  of  the  people  en- 
gaged in  that  industry  have  departed  to  other  fields.  There  now  remains 
apoi^ulationof  probably 63,000.  Of  thesethegreat majority  areengaged 
in  other  pursuits  than  mining.  The  miner,  having  dug  his  treasures  from 
the  bowels  of  the  mountains,  had  no  further  use  for  the  country,  and  left 
behind  him  only  the  tiller  of  the  soil,  or,  to  speak  more  in  the  parlance 
of  the  great  West,  the  rancher.  This  individual,  with  a  persistence 
worthy  of  better  success,  has  made  productive  every  acre  of  arable  land 
to  be  found  along  the  water-courses  of  the  State,  or  where,  by  small  ex- 
l^enditure,  land  could  be  irrigated,  he  did  so  with  much  success,  con- 
sidering the  capital  invested  and  the  opportunities  presented.  There 
being  no  more  land  available  for  farming  in  this  way,  if  the  area  of  pro- 
ducing land  IS  to  be  increased,  it  must  be  done  by  a  system  of  irrigation 
fostered  by  the  General  Government.  Of  what  that  system  shall  con- 
sist, or  how  it  shall  be  established,  perhaps  others  more  versed  m  such 
l)roblems  than  ourselves  should  determhie;  but  it  must  be  done,  or  the 
State,  which  has  within  its  borders  thousands  of  acres  of  productive 
land,  must  remain  as  it  is,  i)Oor  in  wealth  and  sparse  in  population. 
Such  being  the  condition  of  things,  can  the  General  Government  refuse 
to  render  assistance,  or  will  it  allow  one  of  its  sovereign  States  to  lan- 
guish, when  a  very  small  moiety  from  its  treasure-house  would  place  it 
in  a  condition  of  permanent  prosperity,  and  add  to  that  State's  capacity 
for  increasing  its  wealth  and  supplying  homes  for  a  greater  number  of 
inhabitants'?  Surely  the  policy  of  this  great  Government  is  broad 
enough,  is  ex])ansive  enough  in  its  conception  of  what  is  beneficial  for 
the  good  of  its  whole  people,  not  to  allow  the  parsimony  of  the  huckster 
to  stand  in  the  way  of  aiding  and  fostering  one  of  its  great  common- 
wealths. 

One  of  America's  greatest  statesmen  said  that  the  three  most  press- 
ing needs  of  primitive  man  were  food,  raiment,  a?jd  defense.  Of  the 
latter  the  people  of  Nevada  stand  not  in  need.  But  food  and  raiment 
are  as  much  a  part  of  their  i)ressing  needs  to-day  as  they  were  to  primi- 
tive man,  and  successfully  to  get  them  is  as  much  a  problem  to  the 
average  sage-brusher  as  it  was  thousands  of  years  ago,  when  the  world 
was  young. 

I'he  General  Government  can  help  solve  this  problem  by  aiding  this 
struggling  i)eople  in  a  manner  dill'crent  from  the  aid  given  to  the  people 
of  otlier  States.  Nevada  has  no  harbors  within  its  confines  to  be  sea- 
walled  or  dredged,  nor  does  it  ask  for  expensive  light-houses  to  light 
the  commerce  of  the  world  to  its  custom-house  doors,  nor  has  it  a  river 
requiring  inij[>roFonient  or  tl^o  expenditAXtib  ot  moueY  to  make  it  iia\i» 
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gable,  save,  indeed,  the  Colorado,  which  in  other  years  may  be  deemed  a 
stream  of  suflBcient  importance  upon  which  the  Government  may  ex- 
pend labor. 

Nevaila  is  particularly  an  inland  State,  and,  not  being  in  condition 
geographically  to  ask  the  Government  for  aid  to  be  applied  as  other 
and  older  States  do,  it  does  not  seem  presumptions  or  extravagant  to 
ask  for  aid  and  assistance  for  a  system  of  irrigation  which,  when  car- 
ried out  laithfully,  honestly,  and  conscientiously,  will  people  its  confines 
with  Americau  citizens,  and  will  create  homes  for  the  progeny  of  Ameri- 
can citizens  in  a  land  where  only  educated  labor  and  a  pride  in  Ameri- 
can institutions  are  required  to  make  the  most  prosperous  and  happy 
l)eo|)le  on  the  face  of  the  globe- 
Finally,  we  have  endeavored  to  show  that  there  is  in  this  State  a 
large  body  of  irrigable  agricultural  laud,  and  that  there  is  ample  avail- 
able water  within  the  borders  of  the  State,  if  properly  stored  and  used, 
to  irrigate  this  land. 

The  foregoing  is  respectfully  submitted  for  your  consideration  by  the 
Nevada  State  Board  of  Eedamation  and  Internal  Improvement. 

Evan  Williams,  Chairman^ 

J.  E.  I3EADLEY, 

L.  A.  Blakeslee, 
Hebman  Spbingmeyer, 

Commissioiiiers. 

•  T.  D.  Edwards, 

Secretary, 

STATEMENT  OF  W.  L.  FULTON,  OF  EENO. 

The  Chairman.  Have  you  a  prepared  report  If 

Mr.  Fulton.  Yes.  I  represent  a  commission  consisting  of  five  mem- 
bers of  Washoe  County.  Fearing  that  we  would  not  have  an  audience, 
we  had  it  printed.  There  is  some  data  in  the  report,  and  it  contains 
such  facts  as  we  thought  would  be  appropriate.  We  have  not  taken 
section  by  section  and  given  the  detail  of  the  reservoir  sites  in  the 
mountains ;  but  we  have  prepared  a  map  that  shows  the  headwaters  of 
the  Truckee  and  the  irrigable  portions  of  our  county,  as  well  as  the 
ditches  that  have  been  constructed. 

The  report  is  as  follows : 

Gbntlemen:  The  board  of  commissioners  of  Washoe  County,  with  a  patriotic  de- 
sire to  afford  you  every  assistance  possible,  has  selected  five  of  her  citizens  to  welcome 
you  to  our  State  and  impart  any  information  we  have,  and  fearing  that  the  uncer- 
tainty attending  your  movements  and  the  pressure  upon  your  tirao  mij^ht  prevent  a 
personal  attendance,  we  take  this  method  of  extending  to  you  the  freedom  of  our 
county  and  town,  and  inviting  you  most  cordially  to  spend  any  time  at  your  com- 
mand with  us  in  a  closer  study  of  the  problem  you  have  in  hand;  and,  while  wo  take 
grout  pleasure  in  extending  a  cordial  welcome  to  the  distinguished  members  of  your 
committee  and  to  the  eminent  gentlemen  in  your  company,  permit  us  to  hope  that  the 
slurs  cast  upon  ns,  as  a  State,  by  the  dismal  funny  men  and  political  Phariisoi^s,  have 
not  caused  you  to  come  among  us  asking  the  ancient  question  modified — **  Can  any 
good  thing  come  out  of  Nevada  ?  "  Like  Nazareth  of  old,  our  State  is  held  to  be  ex- 
tremely common  by  the  more  esthetic  and  wealthy  portions  of  the  nation,  but  we  be- 
lieve it  can  be  shown  to  you  that  while  no  State  or  Territory  is  poorer  or  more  neg- 
lected now,  that  not  one  of  them  will  receive  the  relative  benefit  from  your  labors 
that  Nevada  will.  It  seems  almost  providential  that  such  great  bodies  of  fine  land 
can  be  found  lying  immediately  nndor  the  immense  natural  and  possible  reservoirs  of 
the  Sierras,  and  any  adequate  plan  of  water  storage  and  for  bringing  water  and  land 
toge tiler  will  do  more  for  Nevada,  in  all  that  goes  to  make  a  State,  than  can  be  done 
for  any  other  part  of  th»  arid  region. 

An  you  have  already  riddon  through  the  State  from  east  to  west,  wvi  wcye^^  w<^\»«si»^ 
ttuit  V^ywiii  ueedti  imgatiuu.    With  our  WftWty  T«|iiu-£;^U  oi  &  Q^  Q  XU^'U^  "^ V)  >W<i\V»?» 
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ited  to  a  very  small  area  for  agriculture  or  pasture,  but  with  suffioient  water  storage 
we  can  cultivate  a  large  portion  of  our  State.  The  great  American  desert  is  a  desert 
only  because  it  is  dry,  for  its  soil  is  gcM>d  and  its  climate  unsurpassed.  Nevada  con- 
tains about  1011,000  square  miles,  of  which  less  than  3  per  cent,  can  be  used  by  the 
present  water  system,  and  about  33  i>er  cent,  if  water  could  be  provided.  We  can 
not  expect  much  from  artesian  wells,  for  experience  is  against  us.  There  are  a  few 
shallow  wells  in  the  State,  but  no  deep  ones  have  been  found,  and  none  at  all  capable 
of  irrigating  more  than  a  few  acres.  At  Battle  Monntan  several  are  down  about  a 
hundred  feet,  but  they  are  only  valuable  for  gardens.  One  or  two  near  the  State  line 
would  be  useful  for  watering  stock,  and  a  number  are  found  Just  across  the  border 
in  California,  flowing  from  live  to  ninety  gallons  a  minute.  A  few  years  ago  a  well 
was  sunk  by  the  railroad  company  to  a  depth  of  2,346  feet  at  White  Plains,  the  low- 
est point  on  their  line  in  the  State,  but  it  ended  as  dry  as  it  began.  Previously  one 
at  Lovelocks,  over  1,000  feet  deep,  had  met  with  failure,  as  did  others  in  widely 
separated  portions  of  the  State,  so  that  we  may  say  that  Nevada's  future  growth  de- 
pends solely  upon  the  use  of  her  opportunities  for  water  storage.  That  she  is  worth 
reclaiming  is  very  easily  proven.  No  more  delightful  place  to  live  can  be  found  upcm 
the  continent ;  no  part  of  America  has  so  many  days  of  sunshine  with  delicious  even- 
ings and  nights  of  comfort ;  no  comer  of  the  union  has  the  freedom  from  malaria, 
consumption  and  kindred  diseases,  and  in  no  State  is  agriculture  pursued  with 
greater  ease  or  larger  profit.  The  farmer  is  certain  of  his  crop,  as  well  as  of  his 
market  Ready  sale  can  be  had  for  all  that  can  be  raised.  His  hay  is  all  needed  for 
keeping  the  fat  beef  gathered  off  the  ranges  in  fit  order  for  the  city  markets,  and  in 
Bupplyfng  mining,  milling,  and  stage  stock;  his  ^ain  is  taken  at  the  mills  the 
moment  it  is  ready  to  be  sold,  at  market  prices,  freight  added;  his  fruit  is  absorbed 
as  soon  as  it  is  ripe  in  preference  to  the  imported  article,  and  til  the  products  of  his 
industry  net  him  in  cash  better  prices  than  can  be  realized  almost  anywhere  else  in 
the  civilized  world. 

Nor  is  nature  stingy  either  in  the  quantity  or  quality  of  her  bounty.  With  a  warm 
sun  and  a  certain  supply  of  moisture  there  can  be  no  failure.  The  constant  stream 
is  loaded  with  liquid  fertilizers  gathered  along  its  way  and  sinks  with  them  down  to 
the  roots  of  the  tree  or  plant,  producing  a  rapidity  and  perfection  of  growth  aheo- 
lutely  astonishing.  Whatever  grows  here  grows  to  the  limit  of  quality.  The  wheat, 
in  grain  and  straw,  is  as  clean  as  the  gold  from  the  mine.  The  potato  is  a  sealed 
package  of  white  meal,  the  apple  is  the  best  of  its  species.  In  addition  to  all  kinds 
of  grain  and  grasses  Nevada  is  particularly  well  adapted  to  the  apple,  the  potato,  the 
plum,  and  the  pear,  besides  all  small  fruits  and  berries,  while  certain  kinds  of  giapes 
grow  to  perfection.  But  wo  claim  the  superlative  in  apples,  potatoes,  and  wheat; 
and  to  prove  our  claims  the  product  of  our  soil  bore  off  the  prizes  at  New  Orleans  and 
other  great  fairs. 

Some  idea  of  the  capacity  of  the  State  can  be  gained  from  studying  our  own  connty 
of  Washoe,  which  raises  yearly  60,000  tons  of  the  best  kind  of  hay,  besides  wheat 
and  other  grains.  It  seems  esi)ecially  well  adapted  to  alfalfa  or  lucem,  as  it  is 
known  to  Americans,  which  grows  luxuriantly  but  does  not  grow  to  woody  stalks  as 
it  does  in  California.  As  well,  however,  as  our  fields  and  farms  look  to  the  traveler, 
In  contrast  to  the  sage-brush  stretches,  they  do  not  take  in  our  best  lands.  They 
have  been  chosen  by  tlie  settlers  because  they  lie  nearer  the  streams  and  can  be 
reached  by  ditches  at  less  expense,  but  the  higher  beuclies  and  valleys,  stretching  for 
miles,  have  a  soil  superior  in  strength  and  quality,  and  freer  from  rock  and  alkali. 
While  the  lower  lauds  have  been  covered  with  water  during  the  glacial  or  some  later 
period  of  high  floods,  carrying  off  much  good  loam  and  leaving  the  land  covered  with 
rocks  and  bowlders,  the  lands  beyond  were  being  formed  by  rich  sediment,  and  the 
ground  can  be  reclaimed  and  irrigated  by  simply  burning  off  the  brush.  Millions  of 
acres  of  snch  land  in  Nevada  are  only  waiting  for  the  water  to  enrich  the  bands  that 
may  till  them. 

The  map  which  we  file  with  your  engineer  will  give  you  a  good  idea  of  what  has 
been  done  in  Washoe  County  by  individual  enterprise.  The  Tines  of  ditches  which 
you  will  sec  thereon  have  been  dug  by  single  individuals  engaged  in  farming  the  land 
covered,  or  by  half  a  dozen  combined,  and  in  no  case  has  such  an  undertaking  been 
put  through  by  moneyed  men  for  the  sake  of  the  investment.  All  this  vast  outlay  of 
time  and  strength  has  been  made  by  the  hard-fisted  sons  of  toil,  who  labored  often 
with  a  rifle  at  hand  to  stand  off  hostile  Indians,  and  who  deserve  as  much  credit  and 
consideration  as  the  Puritan  fathers  or  the  Kentucky  pioneers.  Beyond  these 
ditches,  however,  lie  not  only  the  best  of  our  lands,  but  by  far  the  larger  portion. 

At  least  a  quarter  of  a  million  acres  of  the  best  of  land  could  be  reclaimed  in  Wash- 
hoe  County  alone,  and  put  to  producing  crops  right  where  the  farmer  can  get  the 
highest  prices,  enjoy  the  best  climate,  live  near  good  schools  and  churches,  and  have 
all  that  man  nee<ls  to  be  comfortable  and  happy.  We  have  the  land  and  we  have  the 
water,  if  it  could  he  saved.    An  ocean  runs  to  waste  every  spring,  and  goen  out  into 

f be  hot  dtiaeip  to  be  absorbed  by  thQ  dry  aiUdtUUaty  air.    lo  the  grtiad  buckgroaiid 
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"whioh  rises  to  the  west  you  can  find  abundant  opportunities  to  save  tbo  floods.  One 
clatw  of  reservoirs  is  the  nati^ral  lakes — Donner,  Webber,  and  Independence — which 
have  extensive  water^sheds  extending  right  up  to  the  eternal  snows  of  tbe  summits, 
that  send  down  floods  snfiicient  to  raise  them  20  feet.  Lake  Tahoe,  however,  is  the 
groat  hope  of  Western  Nevada,  and  one  foot  put  on  its  surface  would  equal  all  the 
other  lakes  combined.  It  has  175  square  miles,  with  a  water-shed  capable,  in  ordi- 
nary years,  of  raising  it  8  or  10  feet,  and  an  outlet  which  can  be  perfectly  controlled 
by  a  timber  dam  with  wooden  gates,  worth  a  few  hundred  dollars.  Another  system 
of  lakes  which  will  be  extremely  valuable  can  be  made  by  taking  tbe  hundreds  of 
monutain  meadows,  which  abound  in  the  Sierras,  andclosing  the  mouth  of  each  with 
a  dam.  They  are  used  now  for  sunmier  dairies  by  parties  who  winter  in  California, 
and  though  many  of  them  are  owned,  none  are  improved  to  any  extent.  For  about 
fl  vo  months  in  the  year  they  are  occupied  and  the  rest  of  the  time  they  are  left  to  be 
filled  from  5  to  40  feet  deep  with  snow.  They  are  from  a  few  yards  to  a  few  miles  in 
extent,  and  have  all  the  materials  for  dams  on  the  ground.  We* regard  these  as  next 
in  importance  to  Tahoe  and  the  other  natural  lakes.  Many  of  them  have  large  water- 
sheds and  a  good  supply  of  water,  with  excellent  dam  sites  at  their  outlet. 

Another  excellent  proposition  would  be  to  divert  waters  from  their  beds  during 
flood  tide  and  hold  them  in  favorable  places,  large  or  small,  until  needed.  A  great 
many  very  good-sized  lakes  could  be  thus  kept  full,  and  the  work  of  walling  them 
in  on  one  side  would  not  be  expensive.  They  would  be  especially  popular  with 
parties  near  the  foot-hills,  who  could  use  them  as  adjuncts  each  to  his  own  farm. 
The  opjiortunity  for  this  class  of  works  is  limited  only  by  the  amount  of  money  that 
can  he  controlled,  and  in  time  they  will  dot  the  map  by  hundreds  and  thousands. 
This  system  of  tanks,  as  they  are  called  there,  has  done  very  much  to  feed  the 
swarms  of  people  in  India,  and  in  time  will  many  times  double  our  capacity  for  sup- 
porting population.  The  mountain  reservoirs,  however,  will  always  have  one  great 
advantage  in  the  way  of  evaporation.  In  the  central  and  eastern  part  of  the  State 
this  amounts  to  from  70  to  90  inches,  while  it  must  be  much  less  in  the  cooler  and 
higher  regions.  A  number  of  very  useful  reservoirs  could  be  created  by  damming  up 
the  Humboldt,  Carson,  Truckee  and  other  rivers  at  favorable  places  and  flooaing 
level  Talleys  behind.  The  lands  which  in  such  cases  would  be  covered  are  now  very 
generally  farmed,  and  on  some  are  large  and  important  towns,'crossed  by  railroads 
in  some  cases,  and  it  would  be  a  matter  of  calculation  whether  any  of  them  would  be 
worth  more  as  reservoir  sites  than  for  present  purposes.  Up  in  the  mountains  are 
Pnisser  Creek,  Little  Truckee^  and  other  large  streams  with  sufficient  water-sheds 
and  many  excellent  reservoir  sites  to  form  lakes  many  miles  in  extent. 

Now,  gentlemen,  we  believe  that  with  our  mild  hut  invigorating  climate;  with 
our  extensive  valleys  and  benches  of  good  land  extending  in  convenient  locations, 
from  high  up  the  mountain  sides  down  to  the  lowest  altitudes  in  the  great  basin  on 
the  one  side  and  our  unsurpassed  possibility  for  water  storage  on  the  other,  that  we 
can  offer  more  solid  and  substantial  return  for  every  dollar  put  into  engineering 
works  than  any  other  part  of  the  West.  For  the  first  time  in  its  history,  the  Anglo- 
Saxon  race  has  undertaken  to  reclaim  a  desert.  All  our  blood  and  kin  have  had  to 
contend  With  too  much  instead  of  too  little  water,  and  make  laws  to  regulate  drain- 
age instead  of  irrigation.  Our  sturdy  forefathers  drove  their  weaker  neighbors  down 
on  the  dry  lands  of  France,  Spain,  and  Italy,  taking  the  well-watered  portions  for 
themselves.  And  when  we  come  to  apply  their  theories  to  this  arid  region  they  fail 
to  work.  Coming  thus  handicapx)ed  to  the  task,  our  water  suits  have  been  costly, 
todions,  and  embarrassing.  Contests,  murder,  oceans  of  perjury  and  other  crimes  have 
been  but  part  of  the  evil  results  of  the  national  mistake  of  applying  old  ideas  to  new 
ccmditions;  but  at  last  a  start,  at  least,  is  i)romi8ed  and  the  work  is  being  intel- 
ligently investigated  by  the  only  power  that  can  handle  it.  You  must  be  con- 
vinced that  the  task  of  reclaiming  this  vast  region  has  gone  as  far  as  it  can 
iu  this  way  and,  indeed,  as  far  as  it  should.  A  point  has  been  reached  where 
it  becomes  the  duty  of  the  national  Government  to  take  the  matter  in  hand,  and 
permit  ns  to  say,   that  since  its  formation  it  has  had  no  higher  or  nobler  op- 

IM>rtnnity.  You  are  engaged  upon  the  grandest  work  of  this  century ;  no  po- 
itical  event  of  a  hundred  years  equals  in  importance  the  making  of  homes  for 
thrifty  and  intelligent  millions  over  two-fifths  of  the  United  States.  The  time  is 
coming  when  large  classes  of  American  citizens  will  be  found  asking,  not  where  can 
I  go  and  make  money,  but  where  can  I  go  and  eatf  Where  can  I  go  and  earn  a  liv- 
ing for  my  family  T  The  answer  will  depend,  we  believe,  very  largely  upon  your  con- 
clusions, and  upon  your  report  and  recommendations  to  the  Senate.  We  await  in 
breathless  anxietv  the  result.  If  it  be  announced  as  the  policy  of  our  Government 
that  no  aid  shall  he  extended  to  the  struggling  settlers  who  are  giving  their  whole 
lives  to  the  work  of  fitting  these  sage-brush  deserts  for  homes  for  future  generations: 
if  the  policy  of  the  past  few  years  is  maintained,  by  which  surveys  are  discontinued, 
leaving  large  tracts  without  township  or  section  lines;  if  patents  ar^  ^\\Ai\i^\^^\A 
tlM  pnvilegei  ol'  oetthmieat  hedged  aboat  with  teohnioal  oUBU\iQt»voi^i  \]tL<&u^^^^^ 
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lit  U'iiHi^  li.'iH  ii  barren  fiituro  and  many  pcoplo  will  liavo  to  go  olsewliere  for  the 
means  of  lil4^  J>nl  wo  do  not  beliuvc  Hucli  a  i)olicy  can  find  favor  in  your  eu- 
li^IiUMUMl  minds.  Wt)  belie vo  tbe  Aii;;lo-Saxon  noedn  no  example  from  Mexiv<>, 
Spain  or  Lombardy,  but  will  iind  in  ilself  tbe  inttdligonce,  virtue,  and  grit  to 
ctMuiner  tliis  laud  as  it  ba8  every  country  where  it  liaH  ever  sot  its  foot.  We  believe 
tbat.  no  liiglier  dnty  or  inorepreeiouH  privilege  has  ever  been  assigned  to  a  nation, 
and  it  iH  the  grantlest  oflice  a  Government  of  the  X)eox>ley  by  the  xieople,  andfor  Ihe 
people  can  ever  have. 

R.  L.  Fulton. 

t.  v.  julikn. 

Jamks  Mavbbruy. 

T.  K.  Stkwaut. 

C.  H.  Stoddakd. 
Rkno,  Nev.,  Amjual  10,  1881). 

The  Chairman.  You  nnvy  give  an  explanation  of  the  map  you  pre- 
sent. 

Mr.  Fulton.  We  start  with  a  part  of  Lake  Tahoe,  a  part  not  being 
in  our  county.  On  the  summit  of  the  Sierra  Nevtulas  the  snow-fall  is 
one  of  the  hir^est  known  in  the  world.  The  Truckee  leaves  that  jwint 
|iiulieatin^|  and  is  90  mik\s  lon^.  It  runs  into  Pyramid  Lake,  and  it 
falls  gradually  all  the  way  from  this  point  [indieatin^LCj.  About  3  miles 
above  Verdi  a  series  of  benches  set  in,  and  ditches  have  been  begun  at 
that  point.  We  have  ditches  already  constructed  in  our  county  exiver- 
i  hi;  r)(),()0()  acres  of  land.     There  are  in  all  about  25  ditches. 

I  would  like  to  say  in  connection  with  these  ditches  that  every  one  of 
them  has  been  constructed  by  private  enterprise,  not  one  by  capital  for 
the  sake  of  investment.  A  great  many  of  them  have  been  constractetl 
b>  men  with  their  lilies  at  their  sides  to  keep  off  hostile  Indians  ami 
they  are  as  much  entitled  to  respect  as  the  Puritan  fathers. 

The  land  above  these  ditches  [indicating]  is  the  best  land.  That 
below  them  is  the  land  that  was  washed  in  the  river  channel  a  great 
many  years  ago,  and  it  has  left  the  bowlders  and  ever^^thing  like  that 
to  b(^  removed  before  the  land  can  be  irrigated.  But  above  these  ditches, 
in  this  valley,  you  can  hardly  find  a  rock  without  it  is  on  a  little  ri(lji:e. 

The  natural  lakes,  Weber,  Independence,  and  Donnor,  have  full 
water  sheds,  extending  right  to  the  summit  of  the  Sierras,  and  receive 
a  steady  flow  from  the  snow  banks  which  will  raise  them  18  or  20  feet 
a  year.  But  the  groat  resource  of  western  Nevada  is  Lake  Tahoe,  which 
has  175  square  miles  of  surface,  and  a  total  water-shed  of  400  miles, 
capable  of  raising  it  G  or  7  feet  a  year.  The  outlet  is  narrow  and  cau  be 
controlled  by  a  cheap  timber  dam  with  wooden  gates,  the  whole  thin? 
costing  oidy  a  few  hundred  dollars.  Such  a  dam  is  already  in  operatiou, 
holding  back  the  spring  tloods.  The  mills  at  Truckee  draw  from  it,  and 
they  only  shut  the  gates  when  there  is  more  water  than  is  neeiled  for 
their  purpose.  Last  winter  about  17  inches  was  saved,  and  the  pre- 
vious year  more. 

Avery  important  class  of  reservoirs  can  bo  created  by  damming  up 
the  water  in  the  hundreds  of  mountain  meadows  which  are  found  in  the 
Sierras.  They  are  used  as  dairies  now  by  people  who  drive  up  their 
cows  from  the  Sacramento  Valley  in  the  spring  and  back  iu  the  fall. 
They  are  inhabited  fully  live  months  of  the  year,  and  the  balance  of  the 
time  are  left  to  be  filled  with  from  5  to  40  feet  of  snow.  Materials  ibr 
building  danjs  are  now  on  the  ground,  and  the  water-sheds  are  generally 
large  enough  to  create  good  sized  lakes  from  a  few  rods  to  a  few  miles 
in  extent. 

Another  class  of  reservoirs  could  be  created  by  conducting  the  water 
from  lis  jialunil  channel  to  places  where,  by  building  a  wall  on  the  lower 
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They  form  a  viiliiable  supply  to  the  acres  of  an  immense  i)opuhxtion  there, 
and  in  time  will  dot  the  map  by  thousands.  The  only  limit  to  them  will 
bi^  the  amount  of  money  to  be  ha.d. 

Another  class  could  be  made  by  damming  up  theTruckee,  Tlumboldt, 
Prosser,  and  other  streams  at  favorable  places,  flooding  flats  behind. 
On  all  these  streams  are  flats  or  beds  of  former  lakes,  which  can  be  re- 
served and  used  for  reservoirs.  Some  of  them  are  inhabited  and  farmed 
and  in  some  are  found  towns  and  villages,  and  it  would  be  a  matter  for 
calculation  as  to  whether  such  would  be  worth  more  for  reser\  oirs  than 
for  present  uses. 

The  Chairman.  Leaving  out  Tahoe,  suppose  the  water  that  comes 
from  the  other  water-shed  were  equally  well  economized,  liow  much 
land  could  be  irrigated  with  it? 

Mr.  Fulton.  I  think  with  the  water  saved  up  we  could  irrigate  all 
the  land  in  our  country,  all  the  north  side  of  the  Truckee  River. 

The  Chairman.  About  what  percentage  of  the  Truckee  is  now 
used  ? 

Mr.  Fulton.  I  do  not  think  we  use  over  2  per  cent,  of  the  Truckee 
River. 

The  Chairman.  Taking  the  flow  for  the  year  ? 

Mr.  Fulton.  Season  after  season,  for  the  year  round.  I  think  the 
balance  goes  to  waste. 

The  Chairman.  Take  Washoe,  for  an  example.  To  what  extent  can 
the  population  be  increased  and  the  land  reclaimed  by  small  irrigation 
works  ! 

Mr.  Fulton.  We  have  found  very  little  help  from  any  investment  as 
an  investment. 

The  Chairman.  If  the  facts  were  made  known  by  surveys,  to  what 
extent  would  the  land  be  reclaimed  I  Is  it  in  the  reach  of  an  ordinary 
association  of  farmers  ? 

Mr.  Fulton.  If  the  Government  stood  in  the  position  of  Divine 
Providence,  and  could  increase  the  flow  in  these  ditches,  the  ditches 
would  be  built  by  private  enterprise.  I  am  not  so  certain  about  the 
reaervoirs.  If  the  reservoirs  were  built  and  the  water  turned  into 
tbese  natural  streams,  it  would  be  a  different  proposition  to  build  a 
ditch.  But  I  am  not  prepared  to  answer  what  the  disposition  of  our 
p4M>ple  would  be  toward  saving  the  water. 

The  Chairman.  Suppose  settlers  should  come  in  here  to  make  homes, 
how  much  of  this  work  is  within  their  reach  without  the  aid  of  accumu- 
latcKl  capital,  the  facts  being  known  ? 

Mr.  Fulton.  We  do  not  know  to  what  extent  they  want  to  come. 

The  Chairman.  Suppose  they  wanted  to  come  very  much  *? 

Mr.  Fulton.  They  could  come  and  make  homes,  but  I  do  not  think 
they  could  make  homes  in  much  h^ss  than  two  or  three  years. 

The  Chairman.  If  intelligent  settlers  should  come  here  with  the 
intention  of  going  to  work,  they  could  find  fine  opportunities  lor  con- 
structing reservoirs  and  storing  \vater  to  reclaim  land  1 

Mr.  Fulton.  Yes. 

The  Chairman.  At  what  cost  I 

Mr.  Fulton.  About  $10  an  acre. 

The  Chairman.  What  would  be  the  value  of  the  land  when  re- 
chiimeil? 

Mr.  Fulton.  Sixty  dollars,  I  think.  I  think  in  Lehman's  Valley 
there  isgoml  land,  no  better  on  the  face  of  the  earth.  There  they  could 
go  and  build  a  ditch  and  make  homes  for  a  thouHaud  \K'vv^m\H. 
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STATEMENT  OP  B.  F.  EUEY,  OF  HUMBOLDT  COVHTY. 

Tlie  Chairman.  What  ia  yonr  occupation  ! 

Mr.  KiLEY.  1  am  assessor  of  IJuinboldt  County.  I  have  no  regular 
report.  1  liave  simply  i'jwsts  and  figures.  I  will  file  this  pai>er,  and 
after  having  done  that,  1  do  not  think  it  is  necessary  to  make  any 
further  remarks. 

Senator  Jones.  What  is  the  paper  which  yon  wish  to  file! 

Mr.  liiLEY.  It  is  in  regard  to  the  storage  of  water,  aud  the  land  to  be 
cultivated. 

Senator  Jones.  Ts  it  your  own  individual  expression  of  opinion  on 
the  subject,  or  is  it  prepared  by  some  society  or  association? 

Mr.  IliLEY.  It  is  macle  by  me  as  assessor  of  Humboldt  County,  of  this 
State.    I  am  a])pointed  by  the  county  to  make  this  report. 

Senator  Jones.  Then  it  is  a  paper  of  your  own  production  t 

Mr.  Riley.  Yes. 

The  paper  is  as  follows : 

The  principal  valloys  of  Humboldt  Connty,  Nev.,  are  Qninn  River  Valley,  Paradifie 
Valley,  iuclnding  Little  liuinboldt,  Clover  Valley,  including  Kelly  Creek,  aud  the 
Humboldt  Valley,  including  the  Big  Meadows.  Their  area  in  square  miles  is  as  fol- 
lows: 

Qninn  River  Valley,  750  sqnare  miles. 

Nnmber  of  acres  of  land,  480,000. 

Acres  now  in  cultivation  and  irrigated,  15,000. 

Number  of  acres  uncultivated,  405,000. 

Number  of  streams  flowing  into  the  valley,  8. 

Volume  of  water  flowing  into  the  valley  during  the  months  of  March,  April,  and 
May,  40,000  minors*  inches. 

Amount  of  water  required  per  acre,  1  miners'  inch. 

Time  required  each  year  to  irrigate  land,  \\0  days. 

Amount  of  water  required  to  irrigate  present  amount  in  cultivation  each  year, 
15,000  miners'  inches. 

Surplus  water  for  thirty  days  oaeh  year,  25,000  miners'  inches. 

Amount  of  water  running  to  waste  each  year  for  sixty  days,  40,000  miners'  inches. 

Amount  of  land  that  could  be  brought  into  market  and  place<l  in  cnltivatiou  by  the 
storage  of  water,  ()5,000  acres. 

Streams  on  which  large  amounts  of  water  could  bo  stored  to  great  advantage: 
Qninn  River  and  McDennit  Creek  ;  smaller  amountn  of  water  could  also  be  stored  on 
Eight  Mile  Creek,  Flat  Creek,  Willow  Crook,  Rebtd  Creek,  and  Buffalo  Creek,  on 
Qninn  River.  Two  dams  100  feet  long  aud  25  feet  high  wonld  back  water  over  at 
least  200  acres  of  land;  one  dam  on  McDerrait  Creek,  40  feet  high  and  200  feet  long, 
would  back  water  over  IWO  acres  of  land. 

The  area  of  square  miles  of  Paradise  Valley  and  Little  Humboldt  is  400. 

Number  of  acres  of  land,  256,000. 

Amount  of  land  in  cultivation,  ()0,000  acres. 

Amount  of  water  flowing  into  valley  during  March,  April,  and  May,  60,000  miners' 
inches. 

Amount  of  water  required  to  irrigate  present  amount  of  land  in  cultivation  each 
year  for  thirty  days,  60,000  miners'  ijiches. 

Amount  of  water  running  to  waste  for  sixty  days  each  year,  00,000  miners'  inches. 

Amount  of  land  that  could  be  brought  into  market  and  cultivation  by  the  storage 
of  water,  120,000  acres. 

Streams  on  which  water  could  be  stored:  Little  Humboldt  River,  Martin  Creek, 
and  Cotton  Wood  Creek.  On  the  Little  Humboldt  River  a  dam  50  feet  high  and  100 
feet  long  would  back  water  over  2,000  acres  of  land.  A  dam  on  Martin's  Creek  100 
feet  long  and  .50  feet  high  would  back  water  over  500  acres  of  land.  Two  or  three 
small  dams  on  Cotton  Wood  Creek  wonld  store  large  amounts  of  water.  There  are  a 
number  of  other  streams  running  into  the  valley  where  water  could  be  stored. 

The  area  of  square  miles  in  Clover  Valley  and  Kelly  Creek  is  125,  aboat  80,200 
%cres.     There  are  in  cultivation  H,000  acres. 

There  are  three  gooi'l-sizerl  streams  running  into  this  valley  on  which  water  conld 
tre  Mtonul,  which  wouhl  bring  into  market  and  cultivation  several  thousand  acres o£ 
productive  hiiui. 
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The  area  of  the  Humboldt  Valley,  inclndiDg  the  Big  Meadows,  is  400  square  miles, 
or  256,000  acres. 

There  are  in  cultivation  in  this  valley  50,000  acres. 

There  are  in  the  Big  Meadow  Valley  alone  227,000  acres,  of  which  there  are  in  culti- 
Tation  and  irrigated  20,000  acres,  leaving  a  balance  of  uncultivated  land  in  this  section 
of  the  valley  of  207,000  acres,  which  conld  by  the  storage  of  water  be  brought  into 
market  and  cultivation.  The  Humboldt  River  flows  through  the  whole  length  of 
this  valley  with  a  flow  of  144,000  inches  of  water  during  the  months  of  April,  May, 
and  June,  and,  as  this  water  is  not  used  for  irrigating  purposes  before  the  middle  of 
April,  large  amounts  could  be  stored  for  irrigating  purposes  later  in  the  season. 
There  should  be  at  least  three  resorvoirs  built  on  the  river  between  Oreana  and  Hum- 
beldt  stations.  These  dams  or  reservoirs  should  be  from  6  to  8  miles  apart.  There 
are  points  on  the  river  that  dams  from  200  to  300  feet  would  span  the  river,  and  dams 
25  feet  high  would  back  the  water  in  the  river  6  or  8  miles,  and  would  cover  at  least 
3,000  acres  of  land,  and  would  hold  sufficient  water  to  irrigate  at  least  150,000  acres 
of  land,  which  would  produce  60  bushels  of  wheat  or  barley  to  the  acre,  or  6  tons  of 
hay  per  acre  each  year. 

There  are  many  other  small  valleys  in  the  county  where  water  could  be  stored  to 
great  advantage  and  good  agricultural  land  reclaimed  and  brought  into  cultivation 
and  good  crops  produced. 


STATEMENT  OF  B.  0.  WHEELEB,  OF  PARADISE  VALLEY. 

The  Chairman.  What  have  you  in  ypur  hand  ? 
Mr.  Wheeler.  This  is  a  paper  prepared  at  a  meeting  of  the  people 
of  Paradise  Valley. 
It  is  as  follows : 

Paradisk  Valley,  Nev.,  August  10,  1889. 

In  pursuance  of  the  request  of  Surveyor-General  Jones  for  representatives  from  tbe 
different  committees  to  meet  with  the  Senate  Committee  on  Irrigation  at  Carson,  and 
in  accordance  with  the  resolution  of  the  county  commissioners  of  Humboldt  County, 
the  x>eople  of  Paradise  Valley,  Humboldt  County,  in  mass-meeting  assembled,  unan- 
imously passed  the  following  resolutions : 

Beaolvedf  That  we  earnestly  request  the  aid  of  the  General  Government  to  build 
reservoirs  for  the  storage  of  waters  passing  in  large  quantities  through  the  creeks 
and  streams  of  Paradise  Valley  in  the  early  part  of  the  season,  which  if  stored  would 
be  sufficient  to  reclaim  thousands  of  acres  or  productive  soil  now  utterly  useless. 

Besohed,  That  in  the  opinion  of  this  meeting  if  the  natural  facilities  for  the  storage 
of  water  in  this  valley  were  taken  advantage  of  the  population  instead  of  decreasing 
would  be  greatly  increased  and  more  prosperous. 

BeMolvedj  That  if  the  waters  of  the  Owyhee  River  were  diverted  so  as  to  empty  into 
Dry  CaQon,  from  whence  they  would  pass  into  the  Little  Humboldt  River,  it  would  re- 
sult in  the  reclaiming  of  many  thousand  acres  of  land  in  the  lower  end  of  Paradise 
^':l^ey. 

Jie9olvedy  That  R.  G.  Wheeler  be  appointed  to  represent  the  interests  of  our  people 
before  the  Senate  Committee  on  Irrigation  at  Carson,  Nebr.,  August  15,  1889. 

P.  M.  Palmer, 

President  of  Meeting, 
B.  G.  Wheeler, 

»Secretarjf. 


STATEMEFT  OF  JOHN  O'EAHE,  OF  BIO    MEADOWS. 

The  Chairman.  Have  you  a  written  report ! 

Mr.  O^Kane.  No  ;  I  have  not  a  report,  bat  a  petition.  This  is  a  peti- 
tion from  the  citizens  of  Big  Meadows,  in  Humboldt  Connty.  It  was 
handed  to  me  to  present  to  the  committee. 

Senator  Jones.  Can  you  state  tlie  contents  of  the  petition  ? 

Mr.  O'Kane.  I  have  not  read  it ;  but  it  sets  forth  the  condition  of 
the  people  of  that  section  at  the  present  time.    Th«  country  there  ia 
Tery  dry,  and  the  people  of  that  locality  are  sufferiug  a  gt€i*A.t,  Ol<5^  \twsv 
tbe  drouffbL 
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The  petition  is  as  follows : 

Lovelock's,  August  1, 1889. 
To  the  honorable  the  Senate  Committee  on  Irrigation  and  Water  Storage: 

Sirs:  Your  petitioners  would  respectfully  represent  that — 

Whereas  in  the  year  1875  in  this  section  of  Humboldt  County,  namely,  Big  Mcndows, , 
there  was  practically  no  acrea<i;e  ot  laud  under  irrigation  or  cultivation  ;  and 

Whereas  there  are  now  cultivated  by  the  use  of  natural  waters  in  irrigation  about 
9,5(M)  acres ;  and 

WhfToas  there  still  remains  a  lar^e  area,  that  is  about  250,000  acres,  which  with 
proper  use  of  the  surplus  waters  of  the  Huinboldt  River  could  lie  profitably  tilled  and 
produce  a  great  variety  of  crops  ;  and 

Whereas  there  annually  runs  to  waste  within  said  county  a  very  large  quantity  of 
water  and  enough  to  irrigate  the  whole  of  said  250,000  acres  and  more  ;  and 

Whereas  there  are  along  and  adjacent  to  the  natural  streams  within  this  section 
eligible  sites  for  reservoirs  and  other  means  of  water  storage ;  and 

Whereas  we  earnestly  believe  that  a  fair  inspection  of  this  section  would  show  that 
it  offers  prime  reasons  for  investment  of  privateer  public  funds  for  such  works :  Now 
therefore. 

We,  the  undersigned,  do  respectfully  request  and  urge  that  your  honorable  commit- 
tee do  submit  said  county  and  this  section  either  to  insjiection  personal  or  through 
your  representatives,  as  we  believe  the  same  will  result  in  the  discovery  of  great 
natur<il  resources,  and  the  building  up  of  permanent  and  prosperoas  communities 
within  the  county  of  Humboldt. 

The  meeting  at  which  these  resolutions  and  requests  were  authorized  will  canse  to 
bo  made  all  suitable  preparations  upon  notice  for  your  courteous  reception  and  the 
lijihtoning  of  your  labor    in  all  possible  ways. 

Your  petitioners  conclude  by  praying  for  your  early  and  favorable  response  hereto, 

W.  C.  Ruddell,  chairman;  H.  C.  Marker,  John  Harrison,  D.  S.  Bnker,  F.  X. 
Banks,  D.  D.  Grannis,  J.  C.  Damm,  C.  Bastian,  S.  B.  Smart,  P.  N.  Marker, 
L.  F.  Herrod,  J.  Rouge,  S.  Billups,  George  Keating,  Ed.  M.  Emmons,  R. 
Akers,  Robt.  Reed,  Geo.  McKenzie,  Navore  Walle,  Lewis  Rees,  G.  W.  Ladd, 
N.  Nolson,  J.  Damm,  W.  F.  Randolph,  S.  R.  Young,  Peter  Anker,  Jos.  Marzen, 
A.  Westfall,  John  Hill,  M.  Metcalf,  Geo.  Lovelock,  sr.,  N.  P.  Dann,  L.  L. 
Downs,  John  Clary,  L.  G.  Metcalf,  P.  A.  Ostrauder,  John  Ryan,  W.  P.  Smith, 
A.  Olson,  John  O'Kane,  P.  K.  Reid,  H.  F.  Martin,  Paul  Reid,  L.  N.  Carpen- 
ter, L.  M.  Donoliu,  Joseph  Hill,  Autone  Feliz,  B.  F.  Grosser,  Geo.  Young,  J. 
H.  Thies,  J.  T.  Hauskins,  Eugene  Cozzens,  G.  W.  Tavener,  Emmet  Reid,  J. 
T.  Reid,  Geo.  Singer,  A.  Hull,  J.  C.  Bestbright,  H.  J.  Bender,  T.  P.  Esherg, 
D.  L.  Davit'8,  Phi  II.  Skewos,  J.  Barker,  Jesse  G.  Welch. 

The  Chairman.  You  are  a  farmer  in  Humboldt  County  1 

Mr.  O'Kanic.  Yes ;  1  have  been  farming  there  for  twenty  years. 

The  Chairman.  What  is  the  character  of  the  crops  you  raise  f 

Mr.  O'Kane.  The  character  of  the  crops  is  chiefly,  barley,  wheat, 
potatoes,  and  alfalfa. 

The  Chairman.  Is  the  land  suitable  for  all  kinds  of  crops? 

Mr.  O'Kane.  It  is  suitable  for  all  kinds  of  crops  that  can  be  raised 
in  the  northern  or  central  States. 

The  Chairman.  Do  you  raise  fruits  ? 

Mr.  O'Kanb.  We  do  not  raise  much  fruit.  It  is  only  within  the  last 
few  years  that  we  have  planted  fruit-trees ;  but  the  trees  are  doing 
well,  though  they  are  not  old  enough  to  bear  fruit ;  they  are  exx)eri- 
niental  thu^  far. 

The  Chairman.  What  kind  of  crop  of  alfalfa  do  you  raise  ? 

Mr.  O'Kane.  Six  tons  a  season  ;  but  much  more  has  been  raised. 

The  Chairman.  What  would  bo  a  good  crop  of  potatoes  f 

Mr.  O'Kane.  We  raise  from  250  to  300  bushels  to  the  acre.  The  soil 
is  particularly  adapted  to  the  raising  of  potatoes. 

The  Chairman.  How  about  beets  1 

Mr.  O'Kane.  We  have  very  few  beets;  I  have  seen  beets  grow  there, 
though,  sugar-beets.  I  have  seen  them  grow  there  so  large  that  the)' 
would  weigh  12  pounds  each. 

The  Chairman.  What  is  a  crop  of  ^Ue^at  iu  your  section  f 
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Mr.  O'Kane.  We  can  produce  from  45  to  50  bushels  to  tbe  acre ;  on 
aTi  average. 

The  Ohatrman.  And  how  with  regard  to  barley  1 

Mr.  O'Kane.  I  have  seen  wheat  produced  100  bushels  to  the  acrej  of 
barley  we  raise  50  bushels  to  the  acre. 
•    The  Chairman.  How  about  oats  ? 

Mr.  O'Kane.  Eighty  to  90  bushels. 

The  Chairman.  But  you  have  a  deficiency  of  water  there  now  ! 

Mr.  O'Kane.  Yes ;  we  are  drier  this  year  than  ever  before. 

The  Chairman.  In  the  Huraboldt  River  in  good  seasons,  what  vol- 
ume of  water  comes  down  1    Have  you  paid  attention  to  that  ? 

Mr.  O'Kane.  I  can  not  state  the  number  of  inches  in  ordinary  years  in 
the  Humboldt :  but  I  could  give  yon  a  very  good  idea  of  what  it  is.  The 
Humboldt  River,  where  it  enters  Big  Meadows,  is  about  100  feet  wide, 
and  in  seasons  when  it  is  flowing  an  ordinary  flow  it  will  be  from  12  to 
15  feet  deep.  I  think  it  will  flow  about  3  miles  per  hour.  That  is  the 
cniTent  for  flood  season. 

Senator  Jones.  I  would  like  to  ask  about  that  wheat  of  which  you 
spoke.    Is  it  grown  on  irrigated  land  1 

Mr.  O'Kane.  On  irrigated  land.  The  soil  will  not  produce  anything 
without  irrigation. 

Senator  Jones.  Was  it  ever  tried  on  that  land  1 

Mr.  O'Kane.  It  may  have  been  tried,  but  I  do  not  think  it  produced 
anything  without  irrigation.  They  sow  the  wheat  in  the  spring,  and  it 
comes  up  with  a  natural  moisture,  and  then  in  May  they  irrigate  once. 
That  insures  an  excellent  crop.  The  soil  retains  the  moisture.  It  is  a 
s]>ongy  soil,  and  it  is  easily  moistened.  It  holds  the  moisture  a  long 
time. 

Senator  Jones.  Without  irrigation  you  can  produce  nothing  I 

Mr.  O'Kane.  Nothing  at  all.  There  has  been  plenty  of  water  in  for- 
mer years  flowing  there  to  irrigate  all  the  land  we  have  in  that  valley. 

The  Chairman.  You  mean  in  the  river  bottom  1 

Mr.  O'Kane.  Yes ;  just  at  the  head  of  the  sink  and  around  the  sink. 

STATEMENT  OF  J.  H.  THIES,  OF  LOVELOCK'S. 

Tlie  Ohairman.  You  are  a  farmer  at  Lovelock's  1? 

Mr.  TiiiES.  Yes. 

The  Chairman.  Qow  long  have  you  been  there  ? 

Mr.  TniES.  Eighteen  years. 

The  Chairman.  You  heard  what  was  stated  by  the  gentleman  who 
preceded  you.  Is  that  substantially  your  idea  of  the  production  of 
crops  in  this  country. 

Mr.  TniES.  Yes  j  there  has  been  more  raised  than  that,  but  what  was 
Rtatiul  is  about  the  average. 

The  Chairman.  Uow  much  land  have  you  under  cultivation? 

Mr  TiiiBS.  I  have  about  700  acres  at  Lovelock's  at  the  present  time. 
At  Ijovelock's  there  are  about  10,000  acres  finder  cultivation. 

Tlie  Chairman.  What  do  you  say  about  the  volume  of  the  water  run- 
ninjr  in  the  Humboldt  in  good  seasons,  at  Hood  times? 

Mr.  Thies.  What  Mr.  O'Kane  said  is  true.  It  is  about  100  feet  wide 
and  about  10  or  12  feet  deep. 

The  Chairman.  If  the  water  wore  drawn  out  in  flood  times  for  the 
piir|Ki8<i  of  irrigating  your  10,000  acres  of  land,  would  it  Vvvwvb  vw\^  v^x^ 
ceptible  effect  upon  the  river  1 
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Mr.  Thies.  No.    In  1879  that  lake  went  dry,  as  it  is  now. 

Senator  Ueagan.  What  lake  is  that  1 

Mr.  TniES.  Humboldt  Lake.  In  1882,  after  irrigating  all  the  land 
there  undor  cultivation,  it  was  hi<(her  than  ever  before.  So  that  shows 
there  is  an  enormous  amount  of  water  that  has  gone  to  waste  every 
spring  except  this  spring. 

The  Chairman.  From  your  observation  can  yon  state  to  what  extent 
Humboldt  Valley  could  be  reclaimed,  if  the  water  above  were  stored  in 
pro[>er  reservoirs  and  economized  1  Take  the  whole  valley  of  200,000 
acres  of  rich  loiim. 

Mr.  Thies.  Yes,  and  there  are  only  about  10,000  nnder  irrigatioD. 
We  have  about  500  population  there  now.  With  proper  mauageuient 
of  the  water,  I  could  not  say  to  what  extent. 

The  Chairman.  Give  your  observation. 

Mr.  Thies.  It  certainly  would  be  a  large  percentage  of  increase.  It 
would  aUbrd  homes  for  quite  a  number  of  persons. 

STATEMENT  OF  A.  W.  HESSON,  OF  ELKO  COUHTT. 

The  Chairman.  Have  you  a  reiwrt  1 

Mr.  Hesson.  1  have  no  report  to  present.  I  was  not  prepared  to 
meet  this  (joinmittee.    I  was  informally  requested  to  come  here. 

The  Chairman.  You  have  assessed  the  county  repeatedly,  and  are 
familiar  with  itf 

Mr.  Uesson.  Yes. 

The  Chairman.  Give  a  short  description  of  the  county  and  the  land 
under  cultivation,  and  state  what  are  the  chances  for  the  cultivation  of 
more  land,  if  any  ? 

Mr.  Hesson.  We  have  at  present  in  Elko  County  some  60,000  acres, 
or  thereabouts,  under  cultivation;  that  is  in  various  crops.  That,  by 
the  storage  of  water,  could  be  increased  four  or  five  times  with  a  small 
outlay  of  money  in  diiferent  places. 

Senator  Jones.  In  your  judgment,  if  the  water  were  saved  to  its 
utmost  capacity,  how  much  land  could  you  have  under  cultivation  1 

Mr.  Hesson.  It  Is  safe  to  say  that  we  could  have  from  250,000  to 
300,000  acres. 

Senator  Jones.  Then  you  mean  four  times  as  much  1 

Mr.  Hesson.  Yes;  four  times. 

The  Chairman.  Describe  Squaw  Valley. 

Mr.  Hesson.  In  Squaw  Valley  we  have  storage,  but  I  am  not  pre- 
pared to  say  the  number  of  acres  the  dam  covers,  but  it  holds  sufficient 
water  to  irrigate  2,000  acres — something  in  that  neighborhood,  and  it 
can  be  increased  so  that  it  will  irrigate  4,000  acres.  That  is  working 
successfully  at  the  present  time. 

The  Chairman.  Describe  the  streams  that  are  tributary  to  it. 

Mr.  Hesson.  The  principal  one  is  what  is  called  Willow  Creek,  a 
mountain  branch  of  water,  and  water  is  stored  at  its  head. 

The  Chairman.  How  much  water  would  there  be  in  it  at  the  irriga^ 
ing  season  if  there  were  no  dam  there  t 

Mr.  Hesson.  I  do  not  think  there  would  be  any  land  irrigated  at  that 
point. 

The  Chairman.  It  is  entirely  artificial  ? 

Mr.  Hesson.  Yes ;  there  was  no  land  tilled  in  that  vicinity  until  this 
dam  was  built. 

The  OITAIbman.  Could  the  water  have  been  taken  out  or  the  land 
tiJIed  without  the  dam  t 
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Mr.  Hesson.  No.  The  water  went  off  in  the  flood  season,  in  the  spring 
of  the  year. 

The  (3HAIRMAN.  Are  there  abundant  or  quite  extensive  opportunities 
for  similar  dams  in  Elko  County  I 

Mr.  Hesson.  Yes ;  there  are  quite  a  number  of  places  where  similar 
dams  could  be  built,  and  larger  ones.  The  reservoirs  are  greater  than 
at  this  place,  particularly  on  the  North  I<'ork  of  the  Humboldt,  and  also 
on  the  South  Fork. 

The  Chairman.  What  are  the  products  they  raise  by  this  dam  in 
Squaw  Valley  1 

Mr.  Hesson.  They  have  been  principally  of  alfalfa.  They  have  raised 
wheat  and  barley. 

The  Chairman.  Whatever  they  have  tried  to  raise  they  have  been 
successful  in  ? 

Mr.  Hesson.  Yes ;  they  have  been  successful  in  raising  grain. 

The  Chairman.  What  is  the  average  crop  in  Elko  County  f 

Mr.  Hesson.  In  this  particular  place  it  has  been  an  average  of  45 
bushels  of  wheat  to  the  acre. 

The  Chairman.  And  other  cereals  in  the  same  ratio  ? 

Mr.  Hesson.  The  oats  would  go  away  up  into  the  sixties.  That 
would  be  an  average,  though  they  go  higher  than  that. 

The  Chairman.  How  much  alfalfa  ? 

Mr.  Hesson.  Five  tons. 

The  Chairman.  What  are  the  principal  localities?    Are  there  any  I 

Mr.  Hesson.  Kuby  Valley  is  an  extensive  farming  country.  They 
raise  wheat  and  barley  principally  in  that  valley.  That  is  not  quite  as 
productive  as  this  other  valley.  It  is  colder,  aud  the  crops  are  not  so 
certain.  Clover  Valley  is  right  across  the  mountain  from  Kuby,  imme- 
diately east  from  the  first-named  valley. 

Senator  Jones.  What  was  the  cost  of  that  dam  in  Squaw  Valley? 

Mr.  Hesson.  What  I  have  been  informed  is  that  it  was  in  the  neigh- 
borhood of  $100,000 — something  less  than  that,  but  in  that  neighbor- 
hood. 

The  Chairman.  Then  water  is  carried  from  that  main  ditch  to  the 
land  that  is  irrigated  ? 

Mr.  Hesson.  Yes. 

The  Chairman.  Have  you  any  idea  of  the  cost  of  that  ditch  ? 

Mr.  Hesson.  No;  I  have  not,  of  the  first  named  ditch.  It  is  a  ditch 
some  10  miles  in  length,  and  about  an  average  depth  of  2  or  3  feet. 

The  Chairman.  You  have  some  idea  of  its  approximate  cost. 

Mr.  Hesson.  The  approximate  cost  of  that  dam  is  in  the  neighbor- 
hood of  $8,000. 

The  Chairman.  The  dam,  as  at  present  constructed,  will  retain  water 
enough,  you  think,  to  water  4,000  acres,  or  would  there  have  to  be  atl- 
ditional  work  done  to  reclaim  4,000  acres? 

Mr.  Hesson.  I  think  the  dam  will  hold  sufficient  water  to  irrigate 
4,000  acres,  it  has  been  enlarged.  That  was  done  a  year  ago,  and  since 
the  enlargement  there  has  not  been  water  enough  to  fill  the  dam. 

The  Chairman.  You  think  that  4,000  acres  is  the  capacity  of  the 
present  works? 

Mr.  Hesson.  Yes. 

The  Chairman.  And  since  the  enlargement  there  has  not  been  water 
enough  to  fill  the  dam? 

Mr.  Hesson.  No;  not  since  it  was  completed  ?     It  was  raised  15  feet. 

The  Chairman.  Then  there  is  a  cost  of  $20  for  e\«sv^^  wvit^  w\\\^\  \X» 
to  l>e  cultivated  ? 
r.  HM880N.  Yes. 
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Tlie  Chairman,  la  that  the  averagfo  cost  of  the  storap^e  works  which 
yon  think  might  be  inaugurated  through  that  country?  Will  they  all 
be  as  (jostly  per  acre  as  tliat  ? 

Mr.  IIksson.  No,  I  think  not.  I  think  dams  can  be  constructed  for 
much  less  per  iicre  than  that  has  cost.  This  was  an  exi^eriment.  The 
first  dam  that  was  built  on  tliis  side  was  washed  out.  The  parties 
were  inexperienced. 

The  Chairman.  Do  you  include  in  that  $100,000  the  cost  of  the 
w;ished-out  dam  f 

Mr.  Hesson.  Yes. 

The  Chairman.  What  do  you  suppose  the  present  dam  cost? 

Mr.  Hesson.  I  do  not  think  the  present  dam  has  cost  over  half  that, 
outside  of  the  ditch. 

The  Chairman.  Have  you  any  information  in  regard  to  the  cost, 
except  what  you  have  heard  on  the  outside  f 

Mr.  IIesson.  No,  1  have  no  reliable  data  on  this  matter. 

Senator  Jones.  You  think  other  land  could  be  reclaiuied  at  less  ex- 
pense I  If  your  estimate  of  the  cost  of  the  present  dam  is  correct,  that 
would  make  a  cost  ])er  acre  to  the  land  that  could  possibly  be  reclaimed 
by  tills  ditch  $12.50.  Do  you  think  there  are  other  lands  in  the  county 
that  could  be  more  cheaply  reclaimed  than  at  a  cost  of  $12.50  per 
acre  ? 

Mr.  IIesson.  Yes,  so  fnr  as  the  water  storasfc  is  concerned. 

Senator  Jones.  What  is  your  idea  of  theaverji^4^  cost  of  storage  per 
acre  under  the  eligible  locations  for  dams  in  your  county  f 

Mr.  IIesson.  I  do  not  think  the  average  cost  would  l)e  less  than 
that.  In  certain  localities  it  would  be  less,  and  in  others  it  might  1)6 
greater. 

STATEMENT  OF  CHARLES  W.  IRISH. 

The  Chairman.  Are  you  familiar  with  Squaw  Valley  dam  and  its 
cost  ? 

Mr.  Irish.  Yes;  I  visited  it  last  week. 

The  Chairman.  State  tlie  facts  in  regard  to  it. 

Mr.  Irish.  In  regard  to  the  cost  of  the  dam  it  was  in  round  figures 
$4<),(M)(),     So  1  was  informed  by  the  person  who  constructed  it. 

The  Chairman.  That  is  the  first  dam? 

Mr.  iRisir.  No;  the  present  dam. 

Tlie  Chairman.  What  was  it  about  the  one  that  was  washed  out! 

Mr.  Irish.  1  do  not  know  anything  about  that. 

The  Chairman.  How  nuicli  hind  is  irrigation 

Mr.  Irish.  They  have  the  greater  ])art  of  three  sections  under  culti- 
vation from  the  water  stored  by  that  dam. 

The  Chairman.  If  the  dam  were  lilknl  with  water,  how  much  himl 
wouhl  it  cover? 

Mr.  Irish.  It  would  furnish  water  enough  for  the  irrigation  of  six 
•sections  of  land  throughout  the  crop  season.  That  is  its  calculatcnl 
capacity. 

The  Chairman.  That  dam  never  has  been  filled  since  it  was  raised? 

Mr.  Irish.  No;  except  once  just  after  the  spring  season.  Then  it 
was  filled.  It  was  com])leted  only  last  year,  and  this  dry  season  has 
prevented  it  being  kept  full  of  water  this  year. 

The  Chairman.  How  much  water  shed  is  tributary  to  that  damt 

Mr.  Irish.  I  think  somewhert^  luitween  14  and  20  square  miles.  I 
am  not  quite  certain  about  llrat. 
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Til©  Chairman.  What  is  the  effect  of  irrigation  upon  land,  what  is 
the  quantity  of  water  required,  the  most  water,  and  can  the  amount  of 
water  necessary  to  irrigate  the  land  be  reduced  as  time  progresses  f 

Mr.  Irish.  It  requires  most  water  to  produce  the  second  crop  of  Iray. 

The  Chairman.  Which  year  can  you  do  the  most  with  the  same  quan- 
tity of  water,  the  first  or  second  year? 

ivir.  Irish.  I  think  the  first  year's  crop  of  well-cultivated  land  would 
be  the  largest. 

Tlie  Chairman.  As  to  the  quantity  of  land.  At  what  time  do  you 
rwicli  tiie  maximum  of  the  amount  to  be  irrigated? 

Mr.  Irish.  That  depends  altogether  on  the  quality  of  the  subsoil.  I 
think  the  effect  of  irrigation  is  to  improve  the  porous  soils.  Wiiere  the 
subsoil  is  porous  it  requires  the  most  water  the  first  few  seasons  of 
croppage.  But  I  notice  that  as  the  seasons  pass  on  and  the  water  is 
bn)ught  on  to  the  land  it  closes  up  the  porous  soil  and  causes  it  the 
better  to  retain  the  water.  But  the  clay  subsoil  will  remain  the  sanm 
from  year  to  year.  That  depends  altogether  on  the  porosity  of  the  sub- 
soil. 

The  Chairman.  Have  you  traveled  over  the  State? 

Mr.  Irish.  I  have  traveled  generally  over  the  State. 

The  Chairman.  What  is  the  general  condition  of  the  southern  por- 
tion of  the  State,  a«  to  arable  lauds,  valleys,  and  water  ? 

Mr.  Irish.  The  general  condition  as  to  tillable  lands,  I  would  state 
in  phiin  English,  is  a  condition  of  neglect. 

Senator  JoNES.  Do  you  mean  the  lands  under  cultivation  ? 

Mr.  Irish.  I  mean  to  say  that  they  are  neglected. 

Senator  Jones.  You  mean  the  lands  under  cultivation  have  not  been 
properly  cultivated? 

Mr.  Irish.  Kot  in  all  cases. 

The  Chairman.  What  are  the  opportunities  there? 

Mr.  Irish.  The  opportunities  are  wide.  I  think  there  are  more  tilla- 
ble lands  to  the  townships  toward  the  southern  part  of  the  StJite  than 
ill  the  northern  parts.  There  is  a  greater  spread  of  tillable  land  in  the 
Kouthern  half  of  the  State. 

The  Chairman,  llave  you  ever  been  over  Lincoln  County  ? 

Mr.  Irish.  You  might  say  I  have  been  over  half  of  Lincoln  Councy. 

The  Chairman.  Extending  your  observations  there,  what  do  you 
say  of  Lincoln  County? 

Mr.  Irish.  I  think  Lincoln  County  is  the  best  county  in  the  State, 
so  far  as  agriculture  is  concerned.  It  has  a  greater  range  of  products 
than  any  other  i)art  of  the  State.  In  Lincoln  County  can  be  raised  any 
of  the  crops  that  can  be  raised  in  the  Gulf  States.  They  can  raise 
corn,  cotton,  and  sugar  cane. 

The  Chairman.  You  have  the  land  and  the  water  there  to  do  it  ? 

Mr.  Irish.  We  have  the  land  and  the  water.  We  have  large  quan- 
tities of  both  ]  it  simply  requires  some  system  to  bring  the  water  on  to 
the  laud  to  pT^oduo  the  crops. 

The  Chairman.  What  would  you  say  of  Lincoln  County,  if  a  popu- 
hition  of  settlers  should  desire  to  occupy  it?  Are  the  opportunities 
there  within  the  nitM:)^  of  an  ordinary  association  of  settlers  ? 

Mr.  Irish.  I  think  ihey  are. 

The  Chairman.  What  opportunities  are  there  in  that  section  of  the 
Ltate  for  settlers  to  come  in  and  make  homes  at  a  reasonable  cost,  if 
they  knew  tlie  facts  ? 

MVt  lumUt  S©ttle?:s  iu  Liuoolu  Couut^  coi^lU  more  reudily  bviu^  I'^^vvvl 
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under  cultivation  than  in  any  other  portion  of  the  State.    The  oppor- 
tunities tliere  are  greater  to  that  end,  and  at  a  less  ex|>en8e. 

The  Chairman.  If  surveys  were  made  by  the  United  States  and  the 
facts  were  shown,  wouhl  it  be  possible  for  emigrants  to  avail  themselves 
of  the  information  thus  obtained  and  make  homes  in  that  section  of 
the  Stale  ? 

Mr.  Irish.  Oh,  yes. 

The  (3HAIRMAN.  To  what  extent  f 

Mr.  Irish.  I  think  that  there  are  not  less  than  60,000  acres  of  land 
in  the  portion  that  1  have  in  mind  that  could  be  brought  under  improye- 
ment  by  a  system  of  storage  reservoirs  for  supplying  the  water  for  the 
purpose. 

The  Chairman.  At  what  expense  per  acre  1    Did  you  figure  on  thatt 

Mr.  Irish.  No;  I  have  not  figured  on  it  particularly.  But  the  cost 
of  supplying  water  there  would  be  less  than  in  this  part  of  the  country, 
for  the  reason  that  it  would  not  have  to  be  carried  so  far.  The  neces- 
sity for  long  ditches  would  not  exist  there. 

The  Chairman.  Are  there  high  mountains  in  that  section  and  suffi- 
cient snow-fall  ? 

Mr.  Irish,  There  are  high  mountains ;  but  the  snow-fall  is  not  so  good 
as  in  this  j>art  of  the  country.  All  the  rain  and  snow-fall  there  occurs 
in  the  winter  season,  the  temperature  going  down  to  20  degrees  below 
zero.  We  consider  that  winter  is  the  time  for  planting  crops.  There 
is  no  frost  there  to  interfere. 

The  Chairman.  You  can  start  your  crops  then  1 

Mr.  Irish.  The  time  they  do  plant  their  crops  is  in  midwinter. 

Senator  Eeagan.  Are  the  seasons  long  enough  for  cotton  and  sugar 
to  mature  ! 

Mr.  Irish.  They  have  raised  cotton  there.  I  am  satisfied  that  cot- 
ton was  raised  there  for  centuries  previous  to  this  time.  I  have  seea 
bunches  of  cotton  taken  out  of  the  burial  places  of  the  ancient  inhabi- 
tants of  that  country.  The  burial  places  are  the  only  traces  left  of  them. 
1  have  cotton  taken  out  of  the  crevices  of  the  rocks. 

Senator  Keagan.  Is  the  season  long  enough  for  the  sagar  cane  to 
liMiture  1? 

Mr.  Irish.  Yes,  they  have  successfully  planted  and  matured  sugar 
cane  there. 

Senator  Jones.  Was  this  cotton  of  which  you  speak  the  seed  or  picked 
cotton  'i 

Mr.  Irish.  It  was  nice  clean  cotton.  The  manner  in  which  they 
stowed  away  the  remains  of  the  dead  was  putting  the  bones  in  au 
CiU'then  jar  and  then  i>ackiug  cotton  all  around  them,  and  that  cottoo 
came  out  fresh,  clean,  and  white.  I  think  in  a  week  1  could  bring  you 
a  specimen  of  the  cotton. 

The  Chairman.  I  wish  you  would  furnish  the  committee  a  specimeu 
of  the  cotton  you  find.  Are  there  other  evidences  that  this  country  was 
inhabited  by  people  who  had  some  civilization  ! 

Mr.  Irish.  Yes ;  these  people,  whoever  they  might  have  been,  lived  id 
aggregated  colonies.  Wherever  they  could  procure  the  water  they 
irrigated  the  lands,  as  the  lands  will  have  to  be  irrigated  now  if  th^y 
are  to  be  successfully  cultivated.  Those  people  left  the  marks  of  their 
irrigation  works  on  the  soil. 

Senator  Jonks.  Are  the  marks  of  those  works  there  now  1 

Mr.  1  Risii.  Yes ;  tiiey  had  a  system  of  storing  water,  not  as  we  wonW, 
by  goin^'  into  the  mountains  and  building  a  dam,  but  they  brougiit 
wiitur  down  iu  canals,  in  a  bowl  shape  right  to  the  plain,  and  thert 
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Senator  Jones.  Are  any  of  those  canals  there  now  ? 

Mr.  Irish.  1  have  seen  two  of  them. 

Senator  Jones.  Wliat  is  the  hirgest  one*? 

Mr.  Irish.  About  500  feet  across,  and  the  small  one  350  feet. 

Senator  Jones.  How  were  they  constructed  ? 

Mr.  Irish.  They  were  built  by  taking?  round  bowlders,  rocks,  larger 
than  a  man  could  handle  with  his  hands,  and  phicin^  them  in  the  wall, 
well  defined,  with  a  nice  curve  on  the  inside,  and  the  wall  cemented 
by  an  adobe  clay  ;  and  the  wall  was  water-tight. 

Senator  Jones.  Were  they  covered  in  any  way  ? 

Mr.  Irish.  No,  I  do  not  think  they  were.    They  were  open  reservoirs. 

Senator  Jones.  You  agree  with  the  gentleman  who  made  a  state- 
ment just  before  you  that  the  cost  of  storing  water  in  Squaw  Valley 
would  be  about  $12.50  an  acre. 

Mr.  Irish.  I  think  that  the  work  which  they  have  done  there  might 
be  considered  the  maximum  of  the  work  in  this  State,  I  will  tell  you 
why.  The  dam  which  furnishes  the  water  is  built  low  down  on  the 
Blope,  and  the  consequence  is  the  canal  bringing  the  water  down  to  the 
ground,  where  it  is  used,  runs  on  a  very  small  grade,  and  for  that  rea- 
son the  ditch  carrying  the  water  has  to  be  made  of  a  large  siz(%  larger 
tban  anywhere  in  the  State.  In  order  to  carry  the  requisite  quantity 
of  water  the  canals  must  be  made  larger. 

Senator  Jones.  That  relates  to  the  canals,  not  to  the  reservoirs. 

Mr.  Irish.  Yes. 

Senator  Jones.  You  agree  with  the  gentleman  who  preceded  you 
tbat  the  cost  is  $12.50  per  acre. 

Mr.  Irish.  Yes,  that  would  be  about  the  cost.  That  reservoir  will, 
I  am  satisfied,  do  as  estimated  by  the  contractor;  that  is  to  say,  I  be- 
lieve that  the  reservoir  will  irrigate  about  five  sections  of  land  when  in 
complete  use. 

Senator  Jones.  That  would  be  a  little  over  $12.50  an  acre,  3,000 
acres  and  the  cost  of  the  dam  $40,000.  The  gentleman  who  preceded 
you  stated  that  that  was  his  impression.  It  seems  you  agree  about  it. 
He  ^'aid  the  cost  of  the  ditch  to  take  the  water  from  the  reservoir  to  the 
land  would  be  about  $8,000.  That  would  be  an  additional  cost  of  be- 
tween $2  and  $3  an  acre.    Do  you  think  that  is  reasonable  ? 

Mr.  Irish.  That  is  about  right. 

Senator  Jones.  What  is  the  land  worth — a  fair  market  value  for  it 
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Mr.  Irish.  That  is  worth  today  $150  an  acre — a  fair  market  value 
f<»r  it. 

Senator  Jones.  Do  you  think  it  would  sell  for  that? 

Mr.  Irish.  Yes. 

Senator  Jones.  It  would  cost  $15  an  acre  to  put  water  on  it,  and  it 
would  sell  for  $150  an  acre? 

Mr.  Irish.  Yes. 

The  Chairman.  What  would  make  it  $150  an  acre^t 

Mr.  Irish.  Its  productive  quality. 

Senator  Jones.  Is  that  land  ofi'  from  the  railroads  ? 

Mr.  Irish.  Yes. 

Senator  Jones.  Is  not  that  a  fanciful  price  for  the  land? 

Mr.  Irish.  No. 

The  Chairman.  Explain  how  it  would  be  worth  that  much. 

Mr.  Irish.  The  land  will  produce  in  a  fair  average  season  six  and 
ei^ht  toiifi  of  al£E^a  bay  to  tbe  a<;rQ«  Tbat  is  worth  in  tbat  region  $15 
Der  ton. 
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The  Chairman.  To  feed  stock  1 

Mr.  Irish.  Yes. 

Tlie  Chairman.  How  does  it  h»])]>en  to  be  worth  that? 

Mr.  Irish,  its  feed  viiliie  makes  it  worth  that!  Alfalfa  hay  is  asrirU 
a  feed  as  corn  is  in  the  Mississippi  valU^y.  It  answers  all  thepurposen 
of  corn.  It  is  not  simply  hay;  it  is  a  fat-i)roducing  food.  Gentleiiieu 
who  have  had  ex])erience  in  feeding  alfalfa  hay  to  stock  and  animals 
say  that  it  will  fatten  as  well  as  corn. 

The  Chairman.  And  beinjjj  snrrounded  by  a  region  of  country  where 
there  is  Hbundanco  of  summer  food  it  helps  to  keep  your  stock.  Is  that 
the  idea  f 

Mr.  Irish.  Yes.  I  will  describe  the  locality,  and  you  can  draw  your 
own  conclusion : 

The  S(]naw  Valley  is  snrrounded  by  a  range  of  mountains,  varying 
in  form,  and  the  outlet  of  the  waters  from  that  valley  is  a  narrow  cafiou 
on  the  south  side,  which  was  cut  within  recent  years.  Qliat  drains  the 
valley  and  makes  it  dry  hind.  The  mountainous  land  surrounding  that 
valley  is  rich  and  produces  feed  for  summer  stock.  The  [)eople  can  put 
their  stock  on  the  mountains  and  fatten  them  in  the  summer,  and  in 
the  winter  they  can  feed  them  at  the  stalls  with  this  alfalfa  hay  pro- 
duced in  the  summer  season.  That  makes  its  value;  and  I  am  satisfied 
to  say  that  it  is  worth  $150  an  acre. 

8enator  .Jones.  Alfalfa  hay  is  worth  more  there  than  it  is  here  I 

Mr.  Irish.  Yes.    It  sold  last  year  all  over  the  country  at  $20  a  ton. 

Senator  Jones.  Is  that  the  demand  for  it? 

Mr.  Irish.  Yes. 

ISenator  Jones.  Is  the  demand  unlimited  there  t 

Mr.  Irish.  Yes.     It  is  unlimited  all  over  this  country. 

The  Chairman.  I  think  I  know  that  there  is  an  unlimited  amount  of 
feed  in  summer  for  the  cattle,  and  that  it  costs  very  little  to  raise  cattle 
in  sunwner  if  vou  can  feed  and  take  care  of  them  in  winter.  Would  the 
statement  that  you  have  nuule  with  regard  to  the  particular  land  yon 
have  in  mind  be  true  of  all  the  land  that  could  be  brought  under  culti- 
vation through  that  portion  of  the  State! 

Mr.  Irish.  It  would  be  true  for  that  portion  and  all  portions  of  the 
State.  It  will  be  a  long  time  before  the  farmers  of  the  country  will 
catch  up  with  the  demand  for  feed. 

The  Chairman.  I  wish  to  ask  you  this  question  :  What  opportunities 
are  there  in  this  State  for  settlers,  if  they  knew  the  facts,  to  go  and 
make  homes  by  such  combination  as  they  can  make  among  themselves 
without  accumulated  capital  ? 

Mr.  Irish.  The  opportunities  are  very  good.  If  I  had  the  time  I 
could  take  a  map  and  point  out  a  gnat  many  localities  in  this  State 
where  aggregated  settlements  of  thousands  couhi  be  made,  and  every 
acre  of  land  obtained  and  brought  under  cultivation  could  be  made  to 
produce  as  I  have  described;  and  being  made  to  produce,  would  be 
ecpially  valuable  ])er  acre  with  the  land  of  which  I  have  been  speakiufj. 

The  Chairman.  Of  what  value  would  surveys  be  in  pointing  out 
these  places  where  water  could  be  stored,  and  what  amount  of  land 
could  be  irrigated  if  they  were  mapped  and  pointed  out  f 

Mr.  Irish.  It  would  be  of  the  greatest  value,  because  the  people  re- 
siding outside  of  the  country  generally  look  upon  it  as  a  barren  waste, 
whereas  it  is  not  a  barren  waste.  The  only  way  in  which  they  can  be 
reached  is  by  something  oflicial,  which  would  be  considerrd  reliable. 

The  Chairman.  In  your  oflicial  capacity  you  have  traveled  exten- 
tijvoJy  gvi^y  tbi^  State,  and  have  s^vw  \va»\:tuiular  atteutiou  to  this  sub- 
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Mr.  Irish.  Yes. 

The  Chairman.  Have  you  made  any  report  calling  attention  to  tliese 
matters  that  would  be  nseful  1 

Mr.  Irish.  I  have.  I  have  made  two  reports  to  the  Commissioner  of 
the  General  Land  Office  in  regard  to  these  matters,  and  in  the  reports 
have  given  reliable  information  gathered  from  reliable  persons,  men 
who  are  thoroughly  located  and  have  been  located  for  a  number  of 
years  in  various  portions  of  the  State.  I  gathered  from  them  the  re- 
sults of  their  labors. 

The  Chairman.  Have  those  reports  been  printed  1 

Mr.  Irish.  I  have  just  sent  one  off  to  Washington. 

The  Chairman.  Could  you,  for  the  use  of  the  committee,  furnish 
another  report! 

Mr.  Irish.  That  is  my  intention.  I  have  one  partly  Xirepared.  Of- 
ficial duties  prevented  me  getting  it  completed  for  this  occasion. 

The  Chairman.  We  want  in  that  report  attention  directed  to  the  op- 
portunities of  settlers,  not  for  capitalists,  with  a  general  idea  of  how 
many  dollars  per  acre  it  would  take,  showing  the  chances  for  mtukct, 
etc.  And  you  might  have  it  accompanied  by  a  map  with  a  short  ex- 
planation. 

Mr.  Irish.  lintended  to  make  it  em  brace  something  about  the  amount 
of  water  that  could  be  stored  every  season,  with  the  average  amount  of 
evaporation,  so  that  some  estimate  could  be  made  of  the  amount  of  land 
that  could  be  irrigated. 

STATEMENT  OF  TEENMORE  COFFIN,  OF  ORMSBY  COUNTY. 

Mr.  Chairman  and  gentlemen,  I  have  no  detailed  report  for  the  reason 
that  I  thought  you  would  have  a  suificient  amount  of  detail.  1  have  been 
appointed  by  the  county  commissioners  of  this  county  to  appear  before 
you,  and  all  I  wish  to  say  is  a  word  about  what  the  peoi)Ie  want.  I 
have  talked  with  the  people  of  this  State,  and  they  wish  information  as 
to  how  they  shall  improve  the  opportunities  which  they  have. 

It  is  a  well  known  fact  that  there  are  many  millions  of  acres  of  land 
iu  this  State  that  need  irrigation,  and  that  a  great  deal  of  water  goes  to 
waste.  But  how  to  get  the  land  and  water  together  the  people  do  not 
understand. 

1  am  engaged  with  some  of  my  neighbors  and  friends  in  constructing 
an  irrigating  canal,  but  the  difficulty  we  find  iu  our  way  is  the  abseuce 
of  practical  knowledge  of  how  irrigating  canals  can  be  built,  where  res- 
ervoirs can  be  established,  and  what  precautions  are  necessary  to  be 
taken  to  prevent  disaster  in  times  of  flood.  If  the  people  had  more  in- 
formation that  is  definite  and  reliable  to  depend  on  a  great  deal  more 
could  be  done. 

Senator  Keagan.  We  are  not  engineers,  and  can  not  give  you  infor- 
mation on  that  head.    We  are  seeking  information. 

Mr.  Coffin.  If  the  Government  could  say  how  and  where  reservoirs 
could  be  built,  that  information  would  be  valuable.  It  is  considered 
by  all  parties  that  90  per  cent,  of  the  water  of  this  State  goes  to  waste, 
and  from  an  agricultural  standpoint  the  value  is  in  the  water.  There 
is  no  question  about  the  land  and  the  water,  but  the  safe  n>eans  of 
getting  the  two  together  is  what  we  neGix  information  about. 

Senator  Jones.  Theji  if  the  Government  were  to  examine  the  country 
and  ]Kiint  out  the  reservoir  sites,  with  other  information  of  that  sort, 
yon  think  it  would  about  solve  the  difficulty  with  which  you  have  to 
dealt 
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Mr.  Coffin.  It  would  solve  the  bej?iiiniiig  of  it,  I  think  in  this  State 
the  limit  is  reached  where  an  individual,  a  poor  niau,  cau  go  oat  aud 
find  a  home,  aK  in  IllinoiH,  Indiana,  and  Ohio — where  he  can  go  indi- 
vidually and  alone  and  take  out  water  to  irrigate  his  land.  But  there 
are  thousands  of  phices  where  a  small  colony  could  go  together,  and  by 
a  combination  of  their  forces  and  means  constract  a  canal  and  make 
homes  for  themselves.  But  it  is  l>eyond  the  reach  of  the  individaal, 
of  the  i)oor  njen.  if  the  information  were  given  showing  where  a 
colony  could  go  and  exi)end  their  means  iu  this  way,  a  great  deal  of 
land  could  be  brought  into  use  which  is  now  going  to  waste.  It  is  no 
use  now  to  the  Government,  to  the  IState,  or  to  individuals. 

The  committee  took  a  recess  until  3  o'clock. 

The  committee  re-assembled  at  3  o'clock  p.  m. 


STATEMENT  OF  WILLIAM  THOMPSON,  OF  EENO. 

The  CiiAiiiMAN.  What  cau  you  tell  us  in  regard  to  irrigation  in 
Nevada? 

Mr.  Thompson.  I  wish  first  to  present  the  report  of  the  special  com- 
mittee appointed  by  the  State  Board  of  Trade  of  California,  which  was 
prepared  lor  your  committee,  and  which  is  cpiite  extensive,  and  wliicli 
gives  a  very  interesting  account  of  irrigation  on  this  coast. 

[The  report  will  be  found  in  the  record  of  the  committee's  proceedings 
in  California.] 

The  Chairman.  That  relates  to  California  mostly,  I  suppose? 

Mr.  Thompson.  Princii)ally  to  California,  but  it  also  relates  to  He- 
vada.  It  shows  the  amount  of  land  that  can  be  reclaimed,  aud  gives  a 
very  full  aud  complete  account  of  the  lands,  the  climate,  aud  so  forth. 
I  wish  to  i)reseut  it  to  you  because  it  interests  this  part  of  our  State 
very  much. 

The  Chairman.  Have  you  been  interested  in  the  subject  of  irriga- 
tion '? 

Mr.  Thompson.  I  have  been  interested  in  the  subject  of  irrigation  in 
this  Slate  for  about  thirty  years.  1  have  owned  land  in  this  section  of 
the  country  for  that  i)eriod  of  time. 

The  Chairman.  What  success  have  you  had  with  land  when  you 
have  employed  water  for  irrigation  ? 

Mr.  Thompson.  The  finest  kind  of  success.  I  never  made  a  failure 
of  a  crop  where  1  had  water,  nor  did  my  neighbors  ever  make  a  failure 
of  a  croj)  where  they  had  water. 

The  Chairman.  What  is  an  average  crop  of  wheat  in  this  State, 
where  you  iiave  water  to  irrigate  it  ? 

Mr.  Thompson.  About  tii)  bushels,  but  it  is  sometimes  as  low  as  10 
or  15;  sometimes  it  will  go  as  high  as  'M),  40,  or  50  bushels  to  the  acre, 
depending  on  the  soil  and  locality.  The  average  might  be  called  -H) 
bushels  to  the  acre.    It  will  average  more  than  California. 

The  Chairman.  Will  not  irrigated  land  average  more  than  20 
bushels  *? 

Mr.  Thompson.  In  certain  localities,  certainly  it  will.  But  the  aver* 
age  will  not  g;o,  1  think,  over  20  bushels.  We  do  not  raise  a  very  ex- 
tensive crop  of  wheat  in  this  section.  In  some  sections  it  is  gootl  and 
some  not  very  good.  In  some  parts  they  raise  15  bushels,  and  in  other 
7);uts  40  ;m(l  50  hnsliels  to  the  acre.  Hut  1  think  from  20  to  25  hnslit'l*? 
would  be  ii  \  tJ'^  i'air  aveia<];e.    T\\c  wkii^t  is  of  the  very  best  tjualilj'. 
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"W  e  jjot  the  first  premium  in  the  CTiuted  States  for  the  best  wheat  pro- 
duced ill  the  country. 

The  Cn AIRMAN.  ITow  much  barley? 

Mr.  Thompson.  Our  people  have  in  a  great  measure  quit  raising 
barley,  on  account  oi*  the  teaming  interest  having  been  all  done  away 
with.  They  raised  fair  crops  of  barley — more  than  of  wheat.  It  will 
do  with  less  water. 

The  Chairman.  How  is  it  as  to  the  crop  of  potatoes  ! 

Mr.  Thompson.  The  finest  potatoes  that  are  raised  on  the  coast  are 
raised  in  Nevada. 

The  Chairman.  How  much  do  they  yield  ! 

Mr.  Thompson.  From  5  to  10  tons  to  the  acre. 

The  Chairman.  How  many  bushels  ? 

Mr,  Thompson.  I  can  not  estimate  it  by  bushels;  we  estimate  such 
things  here  by  tons. 

The  Chairman.  Have  you  attempted  to  ascertain  the  amount  of 
land  that  could  be  reclaimeij  in  Washoe  County  if  water  could  be  had  ? 

Mr.  Thompson.  Yes. 
'  The  Chairman.  How  much  is  there  that  can  be  reclaimed  I 

Mr.  Thompson.  In  one  valley  north  of  Reno,  in  that  section  of  coun- 
try, there  is  probably  50,000  acres  that  could  be  reclaimed.  That 
amount  could  be  increased  to  a  considerable  extent — it  could  bo  con- 
tinued up  to  probably  100,000  acres  on  the  north  side  of  the  river. 

The  Chairman.  What  is  land  worth  about  Reno,  that  is,  land  under 
cultivation! 

Mr.  Thompson.  It  averages  about  $100  an  acre. 

The  Chairman.  Does  it  pay  interest  on  that  amount  f 

Mr.  Thompson.  Yes;  it  pays  10  per  cent,  on  that  amount,  by  good 
management.  I  wish  to  say  that  we  are  all  deeply  interested  in  the 
question  of  irrigation,  but  we  have  met  with  this  difliciilty:  All  the 
sources  of  water  supply  are  in  the  State  of  California,  an()  when  you 
come  to  investigate  it  you  will  find  they  are  owned  by  private  parties. 

Tlie  Chairman.  How  are  they  owned  ? 

Mr.  TuoitfPSON.  Parties  have  Government  titles  and  patents,  and 
th€\v  claim  to  own  the  land.  It  is  therefore  difficult  to  do  anything 
witii  it. 

The  Chairman.  Has  anybody  a  Government  patent  to  Lake  Tahoe! 

Mr.  Thompson.  They  have  a  patent  for  the  outlet. 

The  Chairman.  At  any  rate  not  more  than  one-third  or  one-half  of 
your  water-shed  comes  from  Tahoe. 

Mr.  Thompson.  But  the  other  lakes  are  in  the  same  hx. 

The  Chairman.  I  do  not  think  the  lakes  belong  to  individuals.  Tlie 
Cjoverninent  owns  the  lakes. 

Mr.  Thomi^sON.  But  the  Government  does  not  intend  to  build  reser- 
%'oir8. 

The  Chairman.  The  Government  owns  the  lakes  and  is  going  to 
ri'Herve  them  for  the  people.  The  Government  has  not  sold  tlie  lakes, 
and  nobody  can  get  any  title  to  the  lakes.  The  Government  has  already 
reserved  the  right  of  way  to  construct  ditches,  and  if  any  man  has  got 
in  the  way  of  the  right  of  way,  we  will  have  to  condemn  the  right. 

Mr.  Thompson.  Our  i)eople  would  willingly  raise  funds  to  construct 
reservoirs  and  ditches  if  we  could  get  rid  of  the  difficulty  I  spoke  of. 

The  Graibman.  There  is  nodifficulty.  There  is  no  necessity  for  con- 
sidering Lake  l^&hoe  indispensaole ;  you  have  plenty  of  water  without 
It.  I  believe  yon  have  many  times  as  much  water  as  you  uoyj  w&^i,  \<V(\x 
out  Lake  Tidioet 
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Mr.  Thompson,  A  great  deal  of  water  undoubtedly  goes  to  maste 
from  the  Truckee. 

The  Chairman.  At  least  three-fourths  of  that  comes  from  sources 
other  thau  Lake  Tahoe. ' 

STATEMENT  OF  GEOEGE  NICHOLL,  OF  BELHOFI. 

The  Chairman.  How  long  have  you  resided  in  Nye  County  t 

Mr.  NiCHOLL.  Since  1871. 

The  Chairman.  What  is  your  occupation  1 

Mr.  NiCHOLL.  1  am  a  prospector,  assayer,  millman,  and  miner. 

The  Chairman.  Have  you  given  any  attention  to  irrigation? 

Mr.  NiCHOLL.  Considerable. 

The  Chairman.  Have  you  any  report  from  Nye  County  on  that  sub- 
ject? 

Mr.  NiCHOLL.  I  have  a  short  report. 

The  Chairman.  Who  made  it? 

Mr.  NiCHOLL.  I  did. 

The  Chairman.  What  does  it  relate  to! 

Mr.  NiCHOLL.  It  relates  to  the  arid  lands  of  Nevada  and  the  means 
of  8ui)plying  water  for  irrigation. 

The  Chairman.  Are  all  your  views  contained  in  that  report? 

Mr.  NiCHOLL.  Not  all. 

To  the  honorable  Senate  Committee  on  Irrigation  : 

By  resolution  of  the  board  of  county  commissioners  of  Nye  County,  a  cortifiedcopy 
of  which  is  herewith  presented,  the  undersigned  was  appointed  to  collect  such  facto 
and  data  in  relation  to  the  water  supply  and  make  suggestions  as  to  how  it  might  be 
increased  ;  also  to  make  an  ap)>roximation  of  the  amount  of  arid  land. which  coold 
bo  rendered  suitable  for  agricultural  i>urpo8es  within  Nye  County,  and  report  the  re- 
sult to  your  honorable  committee. 

In  poribrmiug  the  duties  expected  of  me  I  will  endeavor  to  be  as  brief  as  jiosBible, 
being  well  aware  of  the  additional  labor  imposed  upon  your  honorable  committee 
and  the  brief  space  of  time  allotted  you  for  the  purpose  of  investigating  this  im- 
l)ortant  subject. 

No  other  question  of  the  day  is  attracting  so  much  attention  in  our  countj'  as  the 
water  qncstion.  The  hmg-continued  drought,  extending  back  for  several  seasons, 
has  rendei'od  it  necessary  that  some  action  should  be  taken,  both  for  the  agricultural 
and  htock  interests,  each  of  which  is  sufl'ering  and  feels  the  need  of  an  additional 
supply  of  water  at  the  present  time. 

It  is  universally  acknowledged  to  be  a  wise  step  taken  by  the  Grovernment  in  mak- 
ing appropriations  for  the  x)urpose  of  reclaiming  the  arid  lands  in  these  western 
States  and  Territories — a  step  which  may,  and  no  doubt  will,  repay  it  many  hnudrcl 
fold  in  the  near  future  by  opening  up  to  settlement  tracts  of  rich  lands  now  practi- 
cally uninhabitable  for  want  of  the  knowledge  and  means  of  utilizing  the  waters 
annually  running  to  waste.  It  shows  the  wise  forethought  of  this  great  Government 
in  providing  for  the  future  of  its  people  by  making  it  possible  for  them  to  acquire 
cheap  homes  in  a  fertile  and  healthy  climate,  where  by  industry  they  may  secure 
wealth,  independence,  and  comfortable  homes. 

I  lind  it  to  be  nearly  the  unanimous  wish  of  all  the  citizens  of  this  county  tbat^be 
hydrographic  surveys,  now  in  ])r()grcss  in  the  western  portion  of  our  State,  be  ex- 
tended into  Nye  County  at  an  early  date.  Certainly  no  portion  of  the  United  States 
needs  the  benefit  that  may  be  derived  from  its  operations  more  than  this. 

It  is  not  only  my  opinion,  but  the  opinion  of  substantial  citizens  who  have  given 
the  subject  close  and  earnest  consideration,  that  it  will  be  the  best  investmout  for 
the  future  prosperity  of  the  nation  that  it  can  enter  into,  not  only  to  continue  the 
surveys,  but  to  increase  the  Government  appropriations  for  the  purpose  of  aidin|;in 
the  construction  of  the  necessary  work  and  in  the  development  of  the  countr>'  for 
artesian  water  where  small  quantities  of  extra  rich  land  are  situated  and  it  isfonud 
impossible  to  obtain  a  sup})ly  of  water  from  other  resources. 

Such  w(»rks  as  arc  rcMjuired  are  often  too  expensive  for  any  single  individual  (»r a 

small  body  of  uicn  to  un(l%rtake,  and  should  be  a  national  undertaking.     If  a  constant 

iiad  siilVwiont  supply  of  water  could  be  obtained  by  any  means  it  would  create  a 

dcmikud  for  the  unsettled  lands  at  better  \>tiv:iia  Uia^u  viViAx\iv>oVjtaluoA  at  ^»rescnt,  croate 
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t»xa1»lo  property,  and  encourage  tbe  immigration  and  sofctloment  of  a  liealtby  and  in- 
4lii8trions  cla88  of  oitizensy  which  wonld  soon  increase  both  the  wealfcli  of  State  anrl 
iiation,  and  this  at  present  desert  land  wonld  in  a  few  years  become  the  ganliiii  of 
tho  United  States. 

The  resources  of  Nye  County  are  scarcely  known  or  heard  of  outside  of  its  own 
boundaries.  It  is  generally  supposed  to  be  a  groat  barren  desert,  composed  of  sand 
and  sage-brush,  of  little  account  excexjt  for  grazing  purposes,  with  a  few  low-grade 
silver  mines  and  a  limited  supply  of  arable  land. 

It  may  be  a  surprise  to  some  of  your  honorable  committee  to  find  a  different  state  of 
things  ])re8ented  for  yonr  consideration.  The  county  has  an  area  of  about  12,500,000 
acre^.  Of  this  vast  territory  I  am  fully  convinced  that  over  6,000,000  acres  are 
capable  of  a  high  state  of  cultivation.  Some  good  judges  place  it  at  about  8,000,000, 
of  which  less  than  800,000  is  under  cultivation  or  under  fence  for  grazing  purposes. 

Where  snflicient  water  can  be  obtained  for  irrigation  I  iiud  the  following  cereals 
and  vegetables  grown  to  perfection,  viz :  Of  cereals  and  grasses,  wheat,  barkw,  <»at  s, 
corn,  rye,  beans,  peas,  buckwheat,  timothy,  red-top,  bine-joint,  clover,  alfalfa,  mil- 
let, wild  oats,  wheat,  and  rye, and  bunch  grass  of  several  varieties;  of  vegetables, 
potatoes,  cabbage,  onions,  turni])s,  tomatoes,  rutabagas,  carrots,  parsnips,  pea-nuts, 
radishes,  beet«,  melons,  8qu.'\^h,  horse-radish,  cresses,  etc. 

The  hops  and  sugar-beet  will,  I  think,  be  a  source  of  great  revenue  in  the  near 
futnre,  as  they  yield  immensely  and  both  take  to  the  soil  like  natives. 

Of  the  wild  native  grasses  and  forage  plants  there  are  a  great  variety,  chief  among 
which  are  the  sand  bunch  grasses,  white  sage  and  wild  clover  of  the  valleys,  and  the 
bunch  grasses  and  mountain  or  burr  clover  of  our  mountains  and  hill-sides. 

Of  fruits  we  cultivate  the  apple  of  many  varieties,  pears,  apricots,  nectarines, 
plnnis,  cherries,  grapes,  nuts  of  several  kinds,  and  many  of  the  small  fruits  and 
berries.  This  industry  is  in  its  infancy  yet,  but  it  has  been  successful,  so  far,  beyond 
our  greatest  expectations. 

Of  timber  and  wood  we  have  the  yellow,  black,  and  white  pine,  and  fir  in  limited 
quantities,  an  abundance  of  nut-pine,  juniper,  cedar,  mountain  mahogany,  cottoii- 
woo<1,  balm  of  Gilead,  quaking-asp,  willows,  etc. 

Of  shrubs,  the  mountain  aloes,  sage-brush,  and  greasewood  of  many  varieties, 
rabbit-bush,  Spanish  broom,  etc. 

Of  wild  fmits  we  have  but  few — wild  currants,  gooseberries,  cherries,  buffalo 
bemes,  cactus,  etc. 

!For  the  variety  and  abundance  of  its  mineral  deposits  it  is  not  excelled  by  any 
county  in  the  State.  We  find  gold,  silver,  copper,  lead,  zinc,  antimony,  cinnabar,  and 
other  metals;  building  stone  in  great  variety,  granites,  porphyry,  slates,  liniCHtone, 
gypsum,  hydraulic  cement,  fire-clay,  chalk,  soapstone,  borax,  soda,  salt,  alum,  etc., 
and  excellent  material  for  both  fire  and  building  brick,  etc. 

Wood  for  fuel,  mining,  and  fencing  purposes  is  in  abundance.  Onr  great  needs  are 
a  sufficient  supply  of  water  for  agricultural  purposes,  the  return  of  silver  to  its 
original  standaM  of  value,  and  railroad  communication  with  the  outside  world,  so 
that  we  can  obtain  onr  needed  supplies  at  reasonable  rates  and  find  egress  to  markets 
for  what  we  produce. 

By  careful  inquiry,  I  find  the  following  to  be  the  yield  per  acre  where  snfTicient 
water  can  be  obtained  for  irrigation,  viz :  Wheat,  barley,  and  oats  produce  from  1,200 
to  3,000  pounds  per  acre ;  timothy,  about  1  ton;  alfalfa,  two  or  three  crops  per  sea- 
son, with  a  yield  of  3^  to  5  tons  per  acre.  Of  the  other  products  of  the  soil,  such  as 
vegetables,  fruits,  etc.,  no  definite  amount  can  be  fixed  upon,  as  no  account  is  kept. 
Snch  products  are  used  up  for  home  uses,  or  sold  in  small  quantities  as  they  mature. 
Withont  water  the  yield  is  too  small  to  be  taken  into  account,  except  in  rarely 
wet  seasons. 

The  situation  of  Nye  County  as  regards  wbter  is  peculiar  diifering  from  nearly 
every  county  in  the  State,  as  it  has  neither  lakes,  rivers,  nor  large  streams  from  which 
to  draw  a  supply  for  irrigating  nurposes,and  it  is  entirely  dependent  upon  the  snow-fall 
in  the  winter  and  the  rains,  when  we  have  any,  through  the  summer,  and  the  large 
natoral  springs  found  near  the  bases  of  the  mountain  ranges  and  in  the  valleys  for 
its  sapply,  which  is  barely  sufficient  to  irrigate  the  acreage  under  cultivation  in  fa- 
vorable seasons  and  for  stock  and  domestic  purposes,  owing  to  the  great  loss  while 
the  SDOw  is  melting  in  the  mountains  in  the  spring,  and  summer  rains.  This  loss  I 
estimate  at  fully  eight-tenths  of  the  whole. 

Under  present  circumstances  it  is  impossible  to  arrive  at  anything  like  a  correct 
estimate  of  the  yearly  amount  of  water  used  for  irrigating  purposes  or  the  amount 
wasted.  It  wonld  require  a  person  equipped  with  the  proper  instruments  to  \m  on 
the  groand  and  make  an  examination  evvry  month,  from  March  to  August,  to  get  at 
it  in  any  reliable  form.  I  had  only  a  little  over  a  month,  and  that  when  the  waters 
are  nearly  at  their  lowest  state,  and  I  find  that  no  regular  system  of  irrigatic»ii  or 
measurement  has  yet  been  adopted  by  the  farmer.  Their  ditchcB  aro  a\\  Tsv^e^  \\\  V\\^ 
way  *'  the  Missonrian  made  the  plow,"  and  are  calculated  to  carr^  N7\ia\i  vvaXA^x  W\«^ 
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cjin  j^oi,  roj^jinlloHs  of  waHto.  Not,  ono  of  tliom  Miat  I  liavo  mot  «aii  OHtinial-e  tlic  iiiiiii- 
hor  ofiuclieH,  jniiior^H  iiioiUHiirniiKMif,  tlioir  <lit.cli(^H  will  oarry,  or  tlio  aiuonnt  fiiniiKluMl 
by  HlrcaiiiH  uwmI  by  IIkmii.  Fow  of  Mio  ditchoH  liavo  boon  HurvwyiMl,  or  have  auy  n*g- 
iilar  trrado,  aii<l  only  in  Ihroo  or  fonr  inHtancoH  Hooh  tlio  Haiiio  <litcb  Hiipply  more  tlian 
one  farm,  ko  Ihat  gottinj^  Mio  data  yon  roqniro  in  not.  only  dillionlty  Imt' iiii]>08siblo, 
<Iiiring  tbo  timo  at  my  command  and  tbo  extent  of  territory  embraced  witbiu  the 
connty  lincH. 

1  wonld  Hnggest  tbat  Colonel  bridges,  who  has  charge  of  the  work,  send  a  com- 
potent  person,  ui)on  whoso  judgment  he  oan  depend,  to  Belmont  next  April  or  May, 
to  make  an  investigation  of  tlie  waters  ns<Ml  and  alsornnniugto  waste  at  that  season, 
also  to  examine  the  facilities  for  storages  n^servoirs,  etc.  I  will  willingly  spend  a  few 
w(H;ks  in  showing  him  what  I  have  myself  observed,  and  give  him  an  o^)  port  unity  to 
convcirse  with  all  the  ])rominont  ranchers  in  the  county. 

It  will  be  seen  by  the  connty  map  that  it  h:is  numerous  cafions  which  afl'ord  streaiufl— 
estimated  from  my  familiarity  witli  mining  dit^dies  in  California — varying  from  50  to 
over  ;2,(K)0  inches  of  watt^r  for  a  short  ])eriod,  and  springs  varying  from  a  few  inches 
to  HOO  inches,  with  numerous  excelh^nt  sitt^s  for  storage  reservoirs  in  the  uonutain 
I)art*4,  canons,  foot-bills,  and  valleys. 

Tbe  im])ortanceof  im]>ounding  and  storing  these  waters  for  irrigating  pnrpoaes  in 
these  arid  sections  is  so  well  nndorstood  at  tbe  ])resent  dity  that  argument  or  comment 
is  nnneccssai*y.  Ihit  in  connc^ction  with  these  works  I  have  a  few  suggestions  to  add, 
which,  I  think,  if  carried  out,  would  add  materially  to  the  water  supply. 

I  have  noticed  that  only  tbose  (canons  and  ravines  whose  sides  are  lined  with  trees 
and  underbrush  furnish  any  considerable  amount  of  water.  The  trees  and  shrnbe 
form  a  lodgment  and  shelter  for  the  sn(»w,  allowing  it  to  accnmulate,  and  protecting 
it  from  the  tierce  rays  of  the  sun  and  hot  winds,  and  the  decayed  vegetation  forms  a 
soil  which  holds  and  gradually  convt^ys  tbo  moisture  from  the  melting  snow  on  tbe 
hill-side  downward  to  the  beds  of  tbe  canon. 

If  tbe-  ])l:inting  of  tbe  seeds  of  such  trees  and  shrubs  as  wonld  grow  on  the  hill-side^ 
was  encourage<l,  a  great  additional  supply  of  wat,er  might  be  obtained  in  timo. 

If  the  water  branches  and  springs,  wliicb  are  found  near  the  base  of  all  the  mount- 
ains, were  jiroiierly  op4Mied  and  ki^pt  free,  it  would  add  to  the  supply;  as  the  cattle 
in  sijarcb  of  water  tramp  the  soil  in  the  vicinity  of  these  springs  into  a  thick  mnd, 
which  ]>revent8  a  natural  Jlow.  These  should  be  openo<l  and  piped  into  strongtanks, 
where  cattle  can  drink  the  water  conveniently.  It  would  atford  an  ample  supply  for 
stock  wbich  is  now  sullering,  as  the  ilow  of  the  springs  is  thus  obstructed. 

1  f  the  large  springs  in  the  valleys  and  fo<»t-liills — I  call  them  iiatur<al  art-esian  wells— 
w(M*e  opiiued  by  means  of  pipes  driven  through  the  nnid  and  sand,  and  cleaned  out 
by  means  of  sand-])umps  or  Jetting  ai>paratus,  it  would  increase  the  flow,  aud  in 
many  places  furnish  a  got)d  sui)ply  not  otherwise  obtainable. 

Small  reservoirs  could  be  built  at  little  expense.  Many  of  these  are  now  in  use  in 
our  country,  some  of  them  containing  less  than  10,000,000  cubic  feet  of  water,  but 
wbich  an?  of  vt^ry  great  benefit. 

If  tlu?  large  strejims  which  issue  from  the  caiions  in  the  spring  (and  w^hich  could 
not  be  impounded  to  advantage)  could  be  carried  over  tbe  heavy  beds  of  loose  gravel 
deposited  by  the?  spring  Hoods,  and  usually  extending  a  mile  or  two  below  the  mouth 
of  the  canons,  to  soil  capable  of  conveying  the  water  in  ditches  without  much  loss 
it  would  b(»,  of  immens(*.  benefit  to  the  farmers,  as  many  heavy  streams  are  lost  in  tlu'se 
de]>osit«  in  Hewing  less  than  a  mile. 

1  bave>  suggested  jiiping  and  tluming,  but  both  are  too  expensive  where  only  one 
or  two  ranches  can  be  benefited  aud  the  freight  on  pipes  and  lumber  generally  ex- 
c(^eds  tbe  first  cost  of  tbe  material. 

1  have  also  suggested  the  use  of  canvas  hose,  which  could  be  stretched  upon  tbe 
ground  and  taikciu  up  after  the  irrigating  season  is  over.  Also  the  use  of  thin  sheet 
or  galvanized  iron,  on  which  the  freight  would  also  bo  light  as  compared  with  pipes 
or  lumber.  The  sluu^ts  would  come  in  bundles  and  could  be  shaped  on  the  ground, 
int(»  either  s(|uar<?  or  V  shaped  troughs,  and  where  tbe  fall  is  great — usually  overUOO 
f<'-et  to  the  mile — would  carry  a  large  amount  of  water.  The  boxes  could  be  made  to 
lit  into  each  other  an  inch  or  two,  and  the  grade  wonld  prevent  leakage  atthejoint«; 
only  slight  excavations  would  bc^  nect^ssary  to  hold  them  in  place,  and  they  c<mld  be 
taken  up  jind  stored  when  not  in  use.  Tliese  boxes  would  not  be  damaged  by  heat 
and  exposure,  like  lumber  or  canvas,  and  the  exj>en8e  of  deep  trenches  and  cover- 
ing would  be  avoide<l. 

Another  source  of  supidy  I  am  satisfied  can  be  obtained  from  artesian  deposits. 
Much  of  tlui  rains  and  heavy  snows  deposited  on  tbe  mountains  never  reacli  the  val- 
leys, but  are  absorbed  and  disappear  in  the  crevices  of  the  bare  rocks,  es|)ecially 
where  they  are  much  tilted.  These  act  like  a  sponge  and  as  feeders  to  the  water  de- 
posits below. 

Tbo  central  and  southern  portions  of  tbe  county'  should  bo  well  tested  for  these 
arteaian  bafihm,  as  much  of  the  best  arable  land  lies  in  this  vicinity,  and  no  attempt 
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has  been  made  at  cultivatiug  this  portion  oT  llie  soil,  for  the  want  of  water,  from  a 
ebort  (listaDce  south  of  Belmont  niitil  you  reach  Ash  Meadows  and  Palirimp  Valley, 
near  tbe  extreme  southern  portion  of  the  county. 

I  have  no  doubt  also  that  underground  streams  exist  to  a  great  extent,  which 
might  be  utilized,  as  fish  of  the  chub  species  varyiug  from  1  to  G  inches  in  length 
are  found  in  many  of  the  large  springs.  In  some  of  the  warm  springs  these  tish  are 
numerous.  The  question  is  where  do  they  come  from  ?  We  have  neither  surface 
fitreams  nor  lakes  in  which  fish  are  found,  unless  transplanted  from  abroad. 

Near  Twin  Springs,  in  this  county,  are  several  large  water  holes  which  abound  in 
these  fish.  These  holes  have  been  sounded  to  the  depth  of  several  hundred  feet,  but 
no  bottom  has  been  found.  If,  in  the  early  morning  sunrise,  you  gaze  sieadily  into 
the  clear  water,  you  will  see  the  bottom  of  the  crust  of  earth  which  overlies  these 
waters.  The  valley  evidently  has  an  underground  lake,  and  these  springs  are  either 
where  the  force  of  the  water  has  worked  its  way  to  the  surface,  or  the  crust  has  from 
ffome  cause  broken  in  and  disappeared  in  the  depths  below.  There  are  many  of  these 
water  holes  in  the  county,  which  may  be  utilized  in  the  future. 

In  the  Hot  Creek  Ilange,  near  Tybo,  is  a  butte,  where,  by  ])lacing  the  ear  to  the 
crevices  in  the  rock,  the  rushing  sound  of  water  may  be  distinctly  heard. 

In  Cave  Valley,  formerly  in  Nye  County,  but  now  in  White  Pine,  I  am  informed 
there  is  a  cave  which  in  the  spring  of  each  year  regularly  discharges  a  large  amount 
of  water  for  about  six  weeks,  then  it  suddenly  ceases.  There  are  many  other  evidences 
of  underground  waters  in  this  county. 

The  main  reason  why  so  little  interest  has  been  taken  in  developing  the  water  sup- 
ply in  this  county  arises  from  the  fact  that  all  the  products  of  the  farm  are  depend- 
ent on  the  home  market,  and  the  supply  of  all  farm  produce  is  in  excess  of  the  demand 
of  late  years.  I  wish  to  call  your  honorable  committee's  attention  to  this  fact,  that 
since  the  demonetization  of  silver  and  the  heavy  reduction  in  its  price  nearly  every 
industry  in  the  county  has  fallen  off.  While  silver  was  at  or  near  its  i>ar  value  the 
mining  towns  afibrded  a  market  at  good  x^rices  for  all  the  farm  prodi^cts  that  could 
he  raised;  but  under  the  present  discount  of  silver  mine  after  mine,  mill  after  mill, 
and  all  the  iurnaces  in  the  county  have  been  obliged  to  close  down,  with  the  excep- 
tion of  one  small  concentrator  of  a  capacity  of  about  W  tons  per  day.  Mining  towns 
and  camps  containing  populations  of  from  1,000  to  2,000  have  been  deserted,  or 
nearly  so.  For  example,  uuground  barley,  which  formerly  found  a  ready  market  on 
the  ranches  at  5  cents  per  pound,  and  retailed  at  from  6  to  8  cents  per  pound,  is  now 
retailed,  ground,  at  from  1^  to  2i  cents,  and  other  farm  i)roduct8  in  proi)ortion,  with 
little  demand  for  anything  at  present. 

Not  having  a  mile  of  railroad  within  our  county  by  which  we  might  find  an  outlet 
for  our  products,  you  will  perceive  that  the  business  of  farming,  as  well  as  mining,  is 
baudicappeil.  In  fact  there  is  no  encouragement  for  enterprise  iis  formerly.  How 
long  tliis  state  of  affairs  is  to  continue  remains  with  you  and  your  colleagues  in  Con- 
^rresH  to  say. 

With  mines  enough  to  furnish  work  for  thousands  of  miners  at  remunerative 
wages,  unsettled  land  enough  to  furnish  homes  for  tliousands  of  industrious  families, 
who  would  also  add  to  the  wealth  and  prosperity  of  the  nation,  but  only  a  few  scat- 
tering settlers  exist,  and  those  only  by  turning  their  attention  to  stock  raising  to  eke 
out  an  existence.  Soil  as  deep  and  rich  as  can  be  found  in  any  porticm  of  the  Union, 
grasses  and  forage  plants,  succulent  and  nutritious,  grow  on  hill  and  valley. 

There  are  other  precious  metals  and  other  minerals  in  every  mountain  and  valley, 
with  numerous  excellent  sites  for  storing  water  in  the  mountain  parks,  canons,  foot- 
bills,  and  valleys. 

We  await  but  recognition  on  the  part  of  the  General  Government  to  place  Nevada 
among  the  foremost  in  the  galaxy  of  States. 

Geo.  Nichoi.l, 
Commissioner  on  Irrigation  from  Nye  County ,  Nevada. 

Tlie  Ghaibman.  You  estimate  that  there  are  6,000,000  acres  of  arable 
land  iu  Nye  County  f 

Mr.  NiOHOLL.  Yes. 

The  Chairman.  How  much  of  that  0,000,000  acres  could  be  irrigated  ! 

Mr.  NiCHOLL.  Probably  a  little  more  tlian  half  of  it  could  be  irri- 
gated—3,000,000  acres. 

The  Chaibman.  In  addition  to  what  you  have  there  already  ? 

Mr.  NiOHOLL.  Yes. 

The  Chairman.  If  from  surveys  and  maps  the  facts  were  known  with 
regard  to  the  arable  land,  the  sources  of  water  supply,  and  such  other 
joforiDatiou  as  might  be  necessary  to  enable  settlers  in  advance  to  uw 
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(lemtand  wliat  tli«y  could  do,  woiiUl  it.  lie  pos8iI)le  for  SRttlers  to  combine 
anil  <1o  aiijtiiiiig  witJi  tliat  coiuitr,Y? 

Mr.  NiCHOLL.  I  think  it  would  be  We  are  very  aDxions  now  to  have 
some  one  go  tliere  and  examine  the  country  for  tbe  parpose  of  locating 
reservoira — anxious  to  have  Mr.  Bridges  go  tliere  and  olitain  some  in- 
formation  for  ns.  Indeed,  I  ftrntlieouly  one  in  the  connty  who  has  trial 
to  force  anything; through.  The  people  there  are  very  much  disconragal 
by  the  liome  market,  and  about  the  situation  at  the  present  time  on  ac- 
count of  silver — it  is  a  mining  conn  try  altogether — and  they  are  fniil 
iug  no  market  for  their  produce. 

The  Ohairman.  Uave  anything  else  you  wish  to  sayT 

Mr.  KicnoLL.  I  have  a  reimrt  on  the  state  of  the  weather  in  thatsw- 
tion  which  I  would  like  to  have  incoriwrated. 

The  Chairman.  Very  well,  it  may  be  inserted  in  the  record. 

The  reirort  is  as  follows : 

Nevada  State  uonlAer  service, 

(D«ily  report  of  nl«i.nration«  for  the  month  of  July,  1889.  Place  of  obBervatlon,  Belmonl,  eoiiBtjil 
Nye.  Slate  of  Nenuln.  Latitnilo.  38°  33- ;  laaeltuae,  11G°  IV.  Heisht  of  gnuma  above  swInA 
8,100  feotl 


T..„™„. 

Wind,    pretnilinR  di- 

Rtal«nrnc>alhar. 

1 

■s 

i 
1 

1 

1 

1 

R«™rh, 

...iio.;i; 

...a--... 

...do.... 

..  do.... 
— do.— 
...do.... 
...do.... 

:::S::::: 

...do.... 
...do... 
...do.... 
...do.... 
...do.-.. 

:;.Iio."" 

...do.... 

:;:!io:::: 

...So '.[','. 

...do..- 
...do.... 
...do.... 

...do..., 

!l!do!!'[ 

:::S::::: 

so 

8D 
W 

89 

80 

86 

85 
80 

?0 

BQ 
SS 

80 

88 
07 
80 
SZ 
M 

88 
M 

61 

a 

73 

33 
M 

V 

27 

v, 

al- 
so 

21 

Sontlierly  and  TBiyinK- . 

flo 

;:::;:do :::::::::::;:;": 

cinlirnmii.ioiHiyii.ni' 

do 

do 

Sl.muK  bteomi 

■•"it"™ 

1 

:::":)i" ::::'.:: '.::'.::'.'.':. 

:;:;l°  :'.:::;::■.::::: 

'.'.v.y.al'..:'.'.:.'."'.":::: 

?! 

33 

do do 

do 

:::"i: :;:::-:;:-;:: 

81 

--"" 

The  Chairman.  What  is  the  average  rain-fall  ! 

Mr,  NicnOLl..  It  comes  at  various  times.  Sometimes  we  will  havea 
large  amount — a  flood.  I  have  seen  the  streets  of  Belmont  *hathigii 
witb  water  [indiciifing  a  font]. 


OPINIONS   OF   tHE   STAtK   BOARD   OF   RKCtAMAtlON.         1 60 


STATEMENT  OF  JAMES  MAYBERRY,  MEMBER  OF  THE  STATE 

BOARD  OF  COMMISSIONERS. 

The  Chairman.  Have  you  given  much  attention  to  the  subject  of 
irrigation  iu  the  district  in  which  Washoe  is  situated  ? 

Mr.  Mayberry.  1  have  given  it  some  attention. 

The  Chairman.  Can  you  add  anything  to  the  information  we  have 
already  obtained  on  the  subjects     Wliat  have  you  to  say  about  it  f 

Mr.  Mayberry.  I  do  not  know  tliat  I  couhl  add  to  what  lias  already 
been  said. 

The  Chairman.  Give  us  the  result  of  your  observations ;  what  you 
have  seen  there,  and  what  can  be  done. 

Mr.  Mayberry.  The  situation  there  now  is  this:  There  is  hardly 
enough  water  flowing  in  the  river  to  irrigate  the  land  which  is  now 
linder  cultivation. 

The  Chairman.  What  is  under  the  water-shed  f  Is  there  enough 
under  the  water-shed  if  it  were  saved  ? 

Mr.  Mayberry.  Yes,  and  to  irrigate  more  land  than  they  have  in 
the  county. 

The  Chairman.  More  than.can  be  reached  from  the  Truckee  lliver  f 

Mr.  Mayberry.  Yes. 

The  Chairman.  How  much  land  could  be  reached  from  the  Truckee  I 

Mr.  Mayberry.  Probably  150,000  acres  on  the  north  side. 

The  Chairman.  In  addition  to  that  under  cultivation  f 

Mr.  Mayberry.  In  addition  to  that. 

The  Chairman.  Is  that  all— 150,000  acres? 

Mr.  Mayberry.  Probably  there  could  be  more  than  that  at  a  greater 
expense 

The  Chairman.  How  much  an  acre  would  it  cost  to  irrigate  the 
150,000  acres — to  bring  the  water  so  that  the  parties  there  could  use 
it! 

Mr.  Mayberry.  If  the  sites  for  reservoirs,  ditches,  etc.,  were  free,  I 
think  that  $10  or  $12  an  acre  would  do  it. 

The  Chairman.  What  would  the  land  be  worth  when  that  was  done  I 

Mr.  Mayberry.  Anywhere  from  $40  to  $G0  an  acre. 

The  Chairman.  It  would  be  as  valuable  as  that  already  irrigated  ? 

Mr.  Mayberry.  That  land  is  more  valuable. 

The  Chairman.  And  the  unirrigated  is  better  land  ? 

Mr.  Mayberry.  Better  land — that  is  to  say,  deei)er  soil,  and  would 
tjike  less  water  to  irrigate  it. 

The  Chairman.  Have  you  examined  the  storage  basins  in  these 
rivers  above  f 

Mr.  Mayberry.  Yes.  I  have  examined  around  those  lakes  and 
natural  meadows  and  outlets  to  them,  and  there  are  (chances  to  put  in 
BiOrago  dams. 

The  Chairman.  Are  the  opportunities  abundant  ? 

Mr.  Mayberry.  Yes,  more  than  abundant. 

The  Chairman.  Some  of  the  land  is  public  land  ? 

Mr.  Mayberry.  I  do  not  know  about  that.  It  seems  to  me  that  most 
of  the  land  is  taken. 

The  Chairman.  Then  the  land  would  have  to  be  condemned  ? 

Mr.  Mayberry.  It  would  have  to  be  condemned  and  bought. 

The  Chairman.  The  land  is  all  surveyed. 

Mr.  Mayberry.  Yes,  and  as  well  as  I  can  get  at  it  it  \a  on<iwv>vV  Vyj 
individuals. 
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The  Chairman.  Except  the  hikes. 

Mr.  Mayukrry.  Except  the  hikes.  The  margins  of  the  lakes  are 
owned.  In  some  of  them  you  would  have  to  raise  water,  and  if  you 
raised  it  15  or  20  feet  you  would  overflow  some  meadows  or  p^isturagfe 
land  used  by  stockmen  in  summer. 

The  Chairman.  Have  you  anything  else  to  say  about  this  matter 
that  would  be  of  value  to  the  connnittee  ? 

Mr.  Mayberry.  No,  nothing  further  than  to  say  that  if  the  people 
had  the  right  to  go  to  work  and  put  dams  at  these  outlets  they  would 
do  it  themselves.  But  they  have  no  riglit  to  shut  up  those  streams, 
because  somebody  else  would  require  them  to  be  oi)ened. 

-STATEMENT  OF  GEORGE  S.  HAWKINS,  OF  CARSON  CITY. 

The  Chairman.  Have  you  been  engaged  in  the  business  of  boring 
artesian  wells  in  Nevada  f 

Mr.  Hawkins.  Yes. 

The  Chairman.  Make  a  statement  of  the  wells  you  have  sunk,  and 
state  with  what  success  you  have  met. 

Mr.  Hawkins.  I  have  bored  about  r>^000  feet  of  wells,  varying  from 
40  to  400  feet  in  depth. 

The  Chairman.  In  what  section  of  the  State! 

Mr.  Hawkins.  Most  of  them  in  this  county.  I  bored  one  well  in 
Churchill  County  and  one  in  Douglas  County, 

The  Chairman.  About  how  many  have  you  sunk  in  Onnsby  County! 

Mr.  Hawkins.  About  thirty. 

The  Chairman.  About  how  many  are  flowing  wells  f 

Mr.  Hawkins.  About  two-thirds. 

The  Chairman.  What  is  the  average  depth  f 

Mr.  Hawkins.  The  artesian  water  comes  within  120  feet.  That  is  to 
say,  that  which  is  of  any  consequence. 

The  Chairman.  What  sized  wells  are  they? 

Mr.  Hawkins.  Three  inches. 

The  Chairman.  How  much  water  do  they  flow? 

Mr.  Hawkins.  The  best  of  them  struck  in  this  county  flow  about  30 
gallons  a  minute,  and  the  others,  as  the  formation  is  finer,  flow  less; 
some  of  them  only  two  or  three  gallons  a  minute. 

The  Chairman.  What  are  the  formations  through  which  the  drill 
passed  ? 

Mr.  Hawkins.  Alternate  strata  of  sa!)d  and  clay  down  to  the  bot- 
tom of  the  artesian  belt,  and  that  becomes  a  finer  formation,  such  aa 
you  would  find  in  the  bottom  of  lakes — sedimentary. 

The  Chairman.  There  is  sand  where  you  get  the  water  f 

Mr.  Hawkins.  Yes. 

The  Chairman.  And  above  that  is  clay  ? 

Mr.  Hawkins.  The  sand  is  between  two  beds  of  clay,  which  are  im- 
pervious to  water. 

The  Chairman.  You  sunk  a  well  in  Churchill  County? 

Mr.  Hawkins.  Yes  ;  for  the  Vail  Brothers. 

The  Chairman.  Near  the  Carson  Kiver  f 

Mr.  Hawkins.  Eight  on  the  Carson  Kiver. 

The  Chairman.  How  far  above  or  below  Carson  ? 

Mr.  Hawkins.  East  of  Carson  City. 

The  Chairman.  How  far  down  the  river  ? 

Mr.  Hawkins.  Between  40  and  50  miles. 
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The  Chairman.  To  what  depth  did  30U  sink  that  well! 

Mr.  Hawkins.  To  a  depth  of  400  feet. 

The  Chairman.  Did  yoa  strike  water  I 

Mr.  Hawkins.  I  struck  pump  water  j  no  water  that  came  to  the  sur- 
face. 

The  Chairman.  What  formations  did  you  pass  through  f 

Mr.  Hawkins.  Beds  of  quicksand;  very  few  beds  of  clay.  The  ma 
jority  was  quicksand,  which  1  imagined  had  been  carried  through  from 
here  down  into  the  sink. 

The  Chairman.  At  the  bottom  of  the  well  what  did  you  And  f 

Mr.  Hawkins.  Sand.  I  strnck  a  belt  of  clay  12  (eefc  thick,  and  be- 
tween that  and  the  sand,  the  top  stratum  was  yellow  clay  and  the  bot- 
tom blue. 

The  Chairman.  Did  you  go  below  the  bed  of  clay  f 

Mr.  Hawkins.  Yes. 

The  Chairman.  What  did  you  find  ? 

Mr.  Hawkins.  Quicksand. 

The  Chairman.  Did  you  go  through  that  f 

Mr.  Dawkins.  No  ;  the  parties  for  whom  I  was  sinking  the  well  did 
not  care  to  go  deeper  and  1  stopped  there.  I  think  if  they  had  struck 
nearer  the  river  they  would  have  gotten  artesian  water. 

The  Chairman,  it  is  not  prospected  there  ? 

Mr.  Hawkins.  No. 

The  Chairman.  Are  there  any  wells  sunk  down  on  the  bed  of  the 
Carson  ? 

Mr.  Hawkins.  Yes  5  one  at  the  lower  end  of  the  valley,  whiere  a 
flow  was  gotten  at  a  depth  of  300  feet.    It  was  a  light  flow. 

The  Chairman.  Do  you  know  through  what  formation  they  passed  ? 

Mr.  Hawkins.  The  same  formation,  I  understand,  that  1  passed 
through. 

The  Chairman.  They  did  not  get  down  through  the  quicksand  ? 

Mr.  Hawkins.  No.    This  water  is  found  in  fine  sand. 

The  Chairman.  You  do  not  know  what  may  be  below  ? 

Mr.  Hawkins.  That  region  has  not  been  prospected. 

The  Chairman.  There  is  no  region  that  is  prospected,  I  mean 
near  the  Sierra  Nevada  Mountains,  in  Carson  Valley. 

Mr.  Hawkins.  In  Douglass  County  I  sunk  two  wells,  and  each  of 
them  flows  30  gallons  a  minute. 

The  Chairman.  To  what  depth  did  you  go  I 

Mr.  Hawkins.  Three  hundred  and  seven  feet  is  one,  and  310  feet 
is  the  other. 

The  Chairman.  Through  what  formations  did  you  pass  f 

Mr.  Hawkins.  I  struck  sand  and  bowlders.  I  struck  three  strata  of 
bowlders  that  were  about  20  feet  thick  in  one  well,  and  in  tl^e  other 
I  struck  two. 

The  Chairman.  Clay  bowlders  1 

Mr.  Hawkins.  Sand  bowlders. 

The  (Chairman.  No  seams  of  clay  in  the  bowlders  ? 

Mr.  Hawkins.  No.    But  above  there  was. 

The  Chairman.  What  was  immediately  above  the  flowing  water? 

Mr.  Hawkins.  There  wa«  in  the  Eosser  well— the  lower  well — a  kind 
of  hard  j)an  and  blue  sand  that  was  partially  cemented  together,  so 
that  after  the  well  was  struck  portions  of  it  as  large  as  my  list  would 
come  up  through  the  pipe. 

The  Chairman.  That  was  impervious  to  water  t 

Mr.  Hawkins.  Yea. 
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The  Chairman.  Wbat  did  you  find  below  that  f 

Mr.  Hawkins.  There  I  stopped  in  blue  sand. 

The  Chairman.  There  you  got  the  water? 

Mr.  Hawkins.  Yea;  I  got  the  water.  And  I  struck  a  granite  saud  in 
the  other.    That  was  deeper. 

The  Chairman.  What  did  you  liave  above  the  granite  sand  ! 

Mr.  Hawkins.  A  small  streak  of  clay. 

The  (Chairman.  You  think  that  is  ])rospected  ? 

Mr.  Hawkins.  I  think  there  is  water  there,  and  an  abundance  by 
going  down  deeper.  The  deeper  you  go  the  more  water.  At  00  feet 
the  water  came  to  within  (>  inches  of  the  surface;  at  100  feet,  10  inches 
above  th(i  surface,  and  at  310  feet  it  flowed  G  feet  above  the  suiface. 

Ilie  Chairman.  Is  that  all  the  prosi)ecting  you  did  for  water  in 
western  Nevada  ? 

Mr.  Hawkins.  Yes.  There  have  been  other  wells  sunk  which  they 
did  not  make  a  success  of,  and  there  have  been  wells  sunk  in  Waslioo 
Valley  that  struck  pretty  fair  flows. 


STATEMENT  OF  SILAS  E.  BUEBANE,  OF  SMITH'S  VALLEY. 

The  Chairman.  In  what  part  of  Lyon  County  do  you  reside  ? 

Mr.  BuRBANK.  I  am  from  Smith's  Valley. 

The  Chairman.  Have  you  any  document  prepared  showing  theex)n- 
dition  of  things  in  Lyon  County  f 

Mr.  BuRBANK.  Parties  from  Lyon  were  not  in  here,  and  there  is  no 
mail  except  twice  a  week,  and  they  have  not  prepared  to  meet  the  com- 
mittee at  this  time. 

The  Chairman.  But  they  have  made  some  preparation  in  that  county 
to  give  the  situation  f 

Mr.  BuRBANK.  Yes. 

The  Chairman.  How  long  have  you  resided  in  Lyon  County  ? 

Mr.  BuRBANK.  For  about  twenty-ftve  years. 

The  Chairman.  Can  you  give  any  information  about  that  county  1 

Mr.  BuRBANK.  Yes ;  I  can  give  you  information  about  the  amount 
of  land  that  is  under  cultivation  in  that  county. 

The  Chairman.  How  much  land  is  under  cultivation  there  I 

Mr.  BuRBANK.  The  stream  is  pretty  long,  and  there  are  two  forks 
to  it.  We  would  have  to  start  with  the  valleys  at  the  head  of  it.  There 
are  a  few  small  valleys  about  which  I  am  not  posted. 

The  Chairman.  Give  the  amount  of  land  in  the  aggregate. 

Mr.  BuRBANK.  There  is  in  Lyon  County  somewhere  about  30,000 
acres  of  land  cultivated  by  means  of  irrigation. 

The  Chairman.  Do  they  cultivate  all  that  can  be  brought  under 
cultivation  ? 

Mr.  BuRBANK.  No ;  not  more  than  about  one-tenth. 

The  Chairman.  Then  you  think  they  can  get  300,000  acres  under 
cultivation  ? 

Mr.  BuRBANK.  Yes.  Eight  years  ago  they  had  125  miles  of  irrigat- 
ing canals,  some  of  them  12  feet  wide,  4  feet  deep,  with  about  G  feet 
fall  to  the  mile. 

The  Chairman.  Have  they  put  that  information  in  the  report  which 
they  will  send  f 

Mr.  BuRBANK.  I  presume  they  will  do  so. 

Mr.  Irish.  I  wish  to  correct  a  statement  made  by  me  in  the  forenoon. 
lu  speaking  of  the  area  which  1  knew  co\\\d  b^  brought  under  cultiva- 
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tioii  in  Lincoln  County,  I  said  it  was  60,000  acres.    I  should  have  said 
sixty  townships  instead  of  60,000  acres. 


STATEMENT  OF  T.  B.  RICKEY,  OF  CARSON  CITY. 

The  Chairman.  In  what  business  are  you  engaged  I 

Mr.  KiCKEY.  I  am  engaged  in  the  business  of  farming,  ranching — 
raising  stock. 

The  Chairman.  Where  are  your  ranches  ? 

Mr.  Rickey.  Principally  on  Walker  River. 

The  Chairman.  Where  is  that  river  I 

Mr.  Rickey.  It  lies  south  and  east  of  Carson  City. 

The  Chairman.  Part  of  it  is  in  California  and  part  in  Nevada  I 

Mr.  Rickey.  Yes. 

The  Chairman.  Have  you  paid  any  attention  to  the  subject  of  irri- 
gation ? 

Mr.  Rickey.  Some  little ;  yes. 

The  Chairman.  How  much  land  have  you  reclaimed  by  irrigation  f 

Mr.  Rickey.  I  can  not  tell  you  exactly  how  much. 

The  Chairman.  About  how  much;  approximate  it. 

Mr.  Rickey.  I  should  judge  somewhere  in  the  neigh borhooil  of  15,000 
actually  reclaimed  from  a  desert  condition. 

The  Chairman.  You  have  diverted  upon  this  land  the  water  of  what 
river  I 

Mr.  Rickey.  Walker  River. 

The  Chairman.  What  use  do  you  make  of  the  reclaimed  land  ! 

Mr.  Rickey.  It  is  principally  used  for  raising  stock. 

The  Chairman.  What  kind  of  grass  do  you  raise  there! 

Mr.  Rickey.  All  kinds — redtop,  timothy,  alfalfa;  in  fact,  all  kinds. 

The  Chairman.  About  what  is  a  fair  crop  of  each  kind  of  grass  where 
the  land  is  well  cultivated  ? 

Mr.  Rickey.  I  suppose  what  you  mean  is  an  average  crop,  where  it 
has  been  well  irrigated  and  well  cultivated.  I  should  say  the  timothy 
from  a  ton  and  a  half  to  two  tons  an  acre;  probably  a  ton  uml  three- 
quarters  to  the  acre  is  an  average  crop. 

The  Chairman.  How  much  of  red  clover  ! 

Mr.  Rickey.  English  clover  you  would  get  two  tons  an  I  a  half. 

The  Chairman.  Can  you  cut  red  clover  more  than  oncef 

Mr.  Rickey.  Yes ;  but  your  second  crop  of  red  clover  in  this  country 
is  not  very  heavy. 

The  Chairman.  How  much  of  alfalfa  1 

Mr.  Rickey.  We  calculate  to  cut  an  average  of  4  tons  to  the  acre. 

The  Chairman.  In  your  place  you  cut  only  twice. 

Mr.  Rickey.  Yes. 

The  Chairman.  What  is  about  the  altitude  of  your  farm  I 

Mr.  Rickey.  The  altitude  there  is  between  5,000  and  0,000  feet. 

^riie  Chairman.  Lower  down,  where  it  is  lower,  you  might  cut  more. 

Mr.  Rickey.  Oh,  yes;  we  cut  the  third  crop  there,  but  we  do  ;iot 
tiiink  it  wise  to  do  so. 

The  Chairman.  Have  you  ever  given  the  subject  attention  so  that 
you  would  be  able  to  state  how  much  land  there  is  below  the  flow  of 
the  Walker  Eiver  and  its  tributaries  that  might  be  irrigated  if  there 
were  water  enough  1 

Mr.  Bickey.  I  have  no  tneans  of  making  any  estimate^  ex!e\i\>t  ^yv>vs\ 
obBervatiou, 
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The  Chairman.  That  is  all  wo  expect. 

Mr.  KiCKEY.  I  never  thou|;j:ht  anything  about  it. 

The  Chairman.  You  have  ])a«8eil  over  the  country  t 

Mr.  lii'^JKKY.  I  should  think  that  there  are  150,000  acres  of  land  that 
coukl  be  reached  from  tlie  Walker  River. 

The  Chairman.  And  much  more  ! 

Mr.  Kkjkey.  Yes ;  that  is  a  rough  guess. 

The  Chairman.  Is  there  any  way  of  turning  the  Walker  Kiver  over 
in  the  Carson  valley  in  the  Still  Water  Basin  I 

Mr.  Rickey.  It  could  be  brought  over  at  Fort  Churchill. 

The  Chairman.  Have  you  beeii  down  in  Churchill  County  to  exam- 
ine that  country! 

Mr.  Rickey.  Yes. 

The  Chairman.  Is  there  a  large  body  of  land  there! 

Mr.  Rickey.  Yes,  large  tracts — a  large  country. 

The  Chairman.  What  is  the  character  of  the  land  ! 

Mr.  Rickey.  It  is  large  enough  for  a  state. 

The  Chairman.  Is  it  very  fertile  land  ! 

Mr.  Rickey.  Very. 

The  Chairman.  And  you  could  raise  three  croi)s  of  alfalfa  there! 

Mr.  Rickey.  There  would  be  no  trouble  in  raising  three  crops  of 
alfalfa  in  this  country,  and  no  trouble  there — that  is  to  put  the  water 
on  the  land  at  the  proper  time  in  the  spring. 

The  Chairman.  Are  yo4i  familiar  with  the  headwaters  of  the  Walker 
and  its  various  branches! 

Mr.  RiCKKY.  Yes. 

The  Chairman.  Are  these  meadows  and  flats  near  the  headwaters! 

Mr.  Rickey.  Yes. 

The  Chairman.  What  do  you  say  as  to  the  opportunities  for  storing 
water  at  the  headwaters  of  the  Walker  River  ! 

Mr.  Rickey.  There  would  be  no  trouble  at  all.  There  can  be  water 
enough  stored  on  the  headwaters  of  the  Walker  and  its  branches  to  irri- 
gate every  acre  of  land  that  may  be  reached,  and,  I  think,  twice  as  much 
if*  all  the  water  were  stored.  And  thercrare  facilities  for  doing  it. 
hiis  the  best  facilities  that  there  are  on  this  side  of  the  mountains. 
There  are  facilities  on  the  Carson,  but  they  arc  better  on  the  headwaters 
of  the  Walker  than  any  I  have  seen.  The  water  can  be  stored  more 
cheaply  there  than  at  any  other  place. 

The  Chairman.  Walker  Lake  is  about  .'50  miles  long  and  10  miles 
wide,  is  it  not ! 

Mr.  Rickey.  It  is  about  15  miles  in  width,  12  or  15. 

The  Chairman.  Is  it  a  deep  lake  ! 

Mr.  Rickey.  Yes,  a  very  deep  lake. 

The  Chairman.  That  lake  is  made  from  the  surplus  water  of  the 
Walker  River,  and  it  is  all  wasted! 

Mr.  RiCKKY.  Yes. 

The  Chairman.  Then  there  is  no  difliculty  in  irrigating  this  CarsOa 
Sink  if  those  waters  were  saved  ! 

Mr.  Rickey.  None  at  all. 

The  Chairman.  To  what  extent  have  parties  taken  possession  of  the 
country  that  would  be  suitable  for  storage  reservoirs  ! 

Mr.  Rickey.  To  a  very  limited  extent.    That  is  my  idea  about  it.    I 

think  plenty  of  places  could  be  found  for  the  storage  of  the  waters  of 

the  Walker  River.    There  are  i>laces  though  where  the  land  has  been 

taken  h//,  but  in  a  majority  of  the  cases  where  the  i)eoi)le  own  that  land 

they  will  vacate  it,  because,  us  a  viv\c^UicVcU\vV\>^Vv)u^^\M\aft\x^Uoowu 
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bolow,  and  they  would  be  perfectly  willing  to  have  the  water  stored. 
There  is  fertile  land  enough  on  Walker  River,  in  my  opinion,  to  supply 
300,000  of  population.  That  land  is  right  on  Walker  River.  I  am  not 
making  any  wild  statemeut ;  I  have  figured  on  this.  On  Virginia  Creek, 
which  is  the  extreme  eastern  branch  of  the  Walker  Hiver,  we  have  sev- 
eral lakes  reservoired  by  constructing  balk-heads,  and  I  have  had  water 
I'urnished  me  this  season  for  4,000  acres  of  land.  Therefore,  the  entire 
exi>ense  of  doing  that  would  not  reach  over  $3,000. 

The  Chairman.  By  means  of  those  reservoirs  you  have  irrigated 
how  much  land f 

Mr.  Rickey.  Four  thousand  acres  of  land  which  I  could  not  have 
irrigated  at  all  had  it  not  been  for  those  reservoirs.  My  idea  is  that 
the  storage  of  water  on  the  Carson  is  the  most  expensive  of  any  of  the 
streams.  I  am  familiar  with  the  headwaters  of  all  those  streams,  and  the 
storage  of  water  is  not  so  cheap  there.  At  Twin  Lakes,  on  one  of  the 
branches  of  Walker  River,  at  what  is  called  Robinson  Creek,  the  people 
on  Big  Meadows  thought  they  were  going  to  have  a  scarcity  of  water. 
So  they  joined  together  and  agreed  to  pay  in  accordance  with  the  num- 
ber of  acres  of  land  they  owned.  They  dammed  both  of  these  lakes, 
and  I  was  told  when  I  was  up  there  that  it  cost  between  $1,400  and 
$1,500,  and  the  water  is  a  little  over  9  feet  deep. 

The  Chairman.  What  is  the  size  of  the  lake  ! 

Mr.  Rickey.  1  think  that  the  surface  of  the  water  would  be  a  half 
mile  by  three.  The  grasses  that  we  grow  over  here  are  so  much  more 
nutritious  than  in  any  other  part  of  the  world.  Our  grass  here  is  equal 
to  the  corn  grown  in  the  East.  1  can  take  the  grass  here  and  fatten  a 
steer,  and  put  more  actual  meat  on  it  in  weight  than  they  can  with  corn 
iu  the  East. 

STATEMENT  OF  D.  G.  WHEELER,  OF  RENO. 

Mr.  Chairman  and  gentlemen,  1  wish  to  tell  you  what  we  can  do 
down  on  the  Truckee  Meadows,  as  shown  by  actual  experiments. 
Around  Reno  we  can  put  up  any  kind  of  stock,  horses,  cattle,  or  sheep 
that  may  be  ]>oor  in  the  fall,  and  turn  them  out  fat  enough  to  kill  in 
the  spring.  I  have  seen  that  done.  We  can  put  2  gross  pound  of 
meat  a  day  on  a  steer  by  putting  it  on  alfalfa  hay.  The  alfalfa  here  is 
worth  more  to  fatten  cattle  than  wheat,  oats,  or  corn. 

The  Chairman.  How  is  it  for  hogs  ! 

Mr.  Wheeler.  It  does  well. 

Mr.  Rickey.  I  have  fattened  a  hog  on  alfalfa. 

Mr.  Wheeler.  1  think  the  hay  for  horses  the  best  in  the  world. 

The  Chairman.  Do  horsemen  use  it ! 

Mr.  Wheeler.  On  the  Truckee  meadows  they  use  it  altogether.  We 
work  the  horses  hard  day  in  and  day  out  without  a  bite  of  grain — give 
them  nothing  but  alfalfa. 

The  Chairman.  Do  they  use  altalfa  hay  anywhere  else  except  in 
Nevada? 

Mr.  Wheeler.  It  is  shipped  and  used  in  California. 

The  Chairman.  Do  they  not  take  it  to  New  York  ? 

Mr.  Wheeler.  Not  alfalfa.  They  do  take  Nevada  hay  and  timothy. 
I  know  parties  shipping  timothy  hsiy  for  horses  from  here  to  New  York. 

The  Chairman.  How  is  it  about  the  hay  for  feeding  fine  horses  ? 

Mr.  KiGKBT.  Horsemen  consider  tha  timothy  i)roduced  in  Nevada 
saperior  to  any  hay  in  the  world.  Tbey  have  bougbt  'ObAx^  ^\i\\>\>^^\vd»^ 
from  her©  to  New  York  for  horses.    Haggin  did  it, 
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Mr.  Wheeler.  We  can  put  two  gross  pounds  of  meat  a  day  oii  a 
steer  by  feeding  it  on  alfalfa  hay.  We  can  put  up  stock  after  a  five- 
linndred  mile  drive  and  have  them  fat  in  the  spring  without  feediug 
them  on  grass  at  all,  simply  by  feediug  them  on  alfalfa  hay.  I  have 
seen  horses  that  were  hide-bound  really  fat  in  three  months  after  hav- 
ing been  fed  on  alfalfa  hay  And  alfalfa  does  not  exhaust  the  vitality 
of  the  land.  You  can  take  a  piece  of  land  that  has  been  ten  or  twenty 
years  in  alfalfa  and  then  put  it  into  grain  and  it  will  raise  more  thau 
ever  before. 

The  Chairman.  How  long  will  the  alfalfa  last ! 

Mr.  Wheeler.  In  Truckee  meadows  it  is  25  years  old.  It  depends 
on  the  soil. 

The  Chairman.  What  is  its  condition  now  ! 

Mr.  Wheeler.  As  good  as  it  ever  was. 

The  Chairman.  Did  you  ever  know  it  to  diminish  ! 

Mr.  Wheeler.  The  yield  generally  diminishes  as  the  plant  gets  old. 
It  gets  poor.  You  might  injure  the  plant  by  not  irrigating  enough,  and 
if  the  land  be  shallow  the  plant  gets  stunted. 

The  Chairman.  What  would  you  call  an  old  plant  ? 

Mr.  Wheeler.  It  depends  on  the  land.  On  some  land  down  there 
with  a  foot  of  soil  it  gives  out. 

The  Chairman.  Wheni 

Mr.  Wheeler.  In  five  or  six  years.    Then  we  p4ow  it  up  and  reseed. 

The  Chairman.  That  renews  it  again? 

Mr.  Wheeler.  Yes ;  it  is  then  just  as  strong  as  ever.  Two  or  three 
meadows  down  there  have  deep  soil,  and  it  is  twenty-two  and  twenty- 
five  years  old,  and  it  is  as  good  as  ever. 

Mr.  Mayberry.  I  have  some  that  was  put  in  in  1863,  twenty-six 
years  ago,  and  I  have  cut  3  tons  to  the  acre  the  first  cutting. 

The  Chairman.  Is  it  good  and  fresh  I 

Mr.  Mayberry.  I  think  it  is  better  and  requires  less  irrigation. 

Mr.  Wheeler.  I  want  to  say  that  outside  the  land  in  Wiishoc  Couuty 
is  40  to  50  i)er  cent,  better  than  what  we  are  cultivating.  There  are 
from  100,000  to  150,000  acres.    That  is  the  estimate  they  put  upon  it. 

The  Chairman.  IIow  much  do  you  estimate  it  to  be  I 

Mr.  Wheeler.  I  do  not  care  about  estimating. 

The  Chairman.  IIow  much  better  is  it  than  the  land  that  is  culti- 
vated, that  which  we  see  about  Kenof 

Mr.  Wheeler.  Forty  to  50  per  cent,  better.  The  cost  to  irrigate 
that  laud  would  not  be  10  per  cent,  of  its  value.  Ours  is  covered  with 
rocks,  and  it  would  cost  $30  to  $40  an  acre  to  take  the  rocks  off.  On 
this  uncultivated  land  of  which  we  speak  you  can  hardly  get  a  stone 
to  throw  at  a  bird. 

Mr.  Rickey.  That  is  the  case  in  every  valley  in  this  State.  The 
lowlands  which  were  most  accessible  to  the  water  were,  of  course,  the 
lirst  lands  settled.  That  was  because  they  could  get  water  on  them 
cheaper,  and  they  are  the  poorest  lands  in  all  this  valley  j  they  are  the 
alkali  lands.  They  are  cither  rock  or  alkali.  When  you  get  back  near 
the  bench  lands  the  soil  is  deeper  and  much  richer.  That  is  my  observa- 
tion all  over  this  State.  Get  back  to  the  foot-hills  in  some  of  those 
valleys,  and  it  is  wonderful  to  see  the  crops  they  produce  there. 

The  Chairman.  It  is  warmer  there "? 

Mr.  Rickey.  Yes;  and  it  is  much  better  for  every  thing. 

The  committee  adjourned  to  meet  on  call  of  chairman. 
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STATEMENT  OF  G.  W.  FEIEND,  OF  GAESON,  NEV. 

Under  date  of  Carson  City,  December  4,  1889,  Mr.  Friend,  chief  of 
the  State  service,  forwarded  to  the  committee  the  foHowing  review, 
which  has  been  ordered  filed  for  report: 

The  Nevada  State  weather  service  was  established  in  February,  1887,  by  the  fol- 
lowing act  of  the  legislature: 

AN  ACT  to  establish  a  weather-service  station  in  Nevada  and  to  provide  for  the  appointment  of 
director  thereof,  and  appropriating  money  to  pay  the  expenses  of  the  same. 

The  people  of  the  State  of  Nevada,  represented  in  senate  and  assembly,  do  enact  as  follows : 

Skc.  1.  The  establishment  of  a  weather-service  station  being  necessary  to  secure  as 
complete  a  history  of  the  weather  of  Nevada  as  i)08sible,  in  order  to  furnish  trustwor- 
thy material  for  a  study  of  its  climate,  to  acquaint  the  people  of  the  State  and  non- 
residents with  the  physical  conditions  of  every  locality,  based  upon  reliable  climatic 
data,  thereby  greatly  benefiting  the  agricultural,  commercial,  manufacturing,  and 
municipal  interests,  there  is  hereby  established  at  Carson  City,  in  this  State,  a  central 
weather  station,  to  be  under  the  supervision  of  a  competent  director,  to  be  appointed 
as  hereinafter  provided. 

Sec.  2.  The  duties  of  said  director  shall  be  to  establish  volunteer  weather  stations 
throughout  the  State,  at  least  one  in  each  county,  and  to  supervise  the  same ;  to  re- 
ceive reports  from  said  volunteer  weather  stations,  reduce  the  same  to  tabular  form, 
and  prepare  and  have  printed  monthly  reports,  copies  of  which  shall  be,  by  said  di- 
rector, sent  to  all  colleges,  high  schools,  hospitals,  public  libraries,  agricultural  socie- 
ties, and  newspaper  proprietors  who  shaU  in  writing  request  the  same. 

Sec.  3.  Said  director  shall  also  prepare  an  annual  report  of  his  labors,  and  of  the 
work  done  by  the  volunteer  weather  service,  and  present  the  same  to  the  governor 
for  publication.  Fifteen  hundred  copies  of  said  report  shall  be  printed  by  the  super- 
intendent of  State  printing,  of  which  five  hundred  shall  be  for  the  use  of  the  State 
officers  and  one  thousand  for  the  use  of  the  legislature.  The  superintendent  of  State 
printing  shaU  do  all  printing  necessary  to  carry  out  the  requirements  of  this  act,  and 
the  secretary  of  state  is  authorized  to  furnish  said  director  whatever  stationery  he 
may  need  in  the  proper  performance  of  his  duty. 

Sec  4.  Said  director  shall  be  appointed  by  the  governor,  and,  in  addition  to  the 
other  duties  required  under  the  provisions  of  this  act,  he  shall  file  with  the  State 
librarian  monthly  reports  of  the  meteorological  observations  provided  for  in  the  third 
section  of  this  act;  and  the  same  shall  be  carefully  preserved  by  said  librarian,  and 
be  open  to  inspection  during  office  hours  to  any  one  applying  therefor.  For  the  per- 
formance of  the  duties  prescribed  by  this  act  the  director  hereinbefore  mentioned 
shsill  receive  a  salary  of  six  hundred  dollars  a  year,  payable  in  monthly  installments, 
upou  the  claims  being  allowed  by  the  board  of  examiners,  and  said  claims  shall  be 
paid  as  other  claims  against  the  State  are  paid,  and  shall  be  in  full  for  all  demands 
of  said  director,  including  traveling  expenses. 

Sec.  5.  Said  director  !«  authorized  to  provide  for  the  equipment  of  such  volunteer 
weather  stations  as  shall  be  established  by  him,  of  which  there  shall  be  at  least  one 
in  each  county,  at  a  cost  not  exceeding  twenty-five  dollars  for  each  station  so  estab- 
lished. Each  station  shall  be  supplied  with  the  followiug  instruments:  One  maxi- 
mum thermometer,  one  minimum  thermometer,  one  dry-bulb  thermometer,  one  wet- 
bulb  thermometer,  one  rain-gauge,  with  overflow  attachment,  and  such  other  instru- 
ments an  may  be  necessary,  of  wliich  the  cost  shall  not  exceed  the  sum  of  twenty-five 
dollars  for  each  station,  as  hereinbefore  provided.  Said  director  shall  apply  to  the 
United  States  Central  Signal  Office  in  Washington,  D.  C,  to  have  the  weather  sta- 
tions in  this  State  recognized  and  registered  as  volunteer  stations,  auxiliary  to  the 
United  States  Weather  Service,  and  shall  also  apply  for  and  receive  the  printed 
blanks,  franked  envelopes,  and  books  of  *'  instructions  for  voluutary  observers  of  the 
Signal  Service  of  the  United  States  Army,''  and  such  other  stat'ouery  as  is  usually 
supplied  to  volunteer  observers.  All  instruments  purchased  with  State  funds  by  said 
director  for  use  in  any  department  of  the  weather  service  in  this  State,  and  all  charts, 
maps,  diagrams,  and  tabulated  forms  made  by  him  in  his  official  capacity,  shall  be 
the  property  of  the  State  solely. 

Skc.  <>.  For  the  purpose  of  paying  the  salary  of  the  director  herein  mentioned  dur- 
ing the  years  1887  and  1888,  the  sum  of  twelve  hundred  dollars  is  hereby  appropriated, 
out  of  any  moneys  in  the  general  fund  not  otherwise  appropriated. 

Skc  7.  The  sum  of  five  hundred  dollars  is  hereby  appropriated,  out  of  any  moneys 
ia  the  State  treasury  not  otherwise  approx)riated,  to  be  applied  in  purchasing  thfi 
iiwtrnmentsprovideil  for  in  the  fifth  section  of  this  act* 
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Skc.  H.  TIic  county  auditors  of  tlio  nwpi'ctivo  couiitii;^  of  this  State  are  hereby  con- 
HtltiittMl  voliiiiteer  reportorH  of  iiiot<M)i-<»lo«rictil  obscrvatioiiH,  and  shall  keep  and 
record  Kucli  obHci'vaiiouH  and  roporlH  as  arc  retinircd  by  the  proviHioiis  of  this  act 
and  report  the  Banio  to  the  director  of  the  8tat(^  \vc:)thi'r  Hcrvice  station,  and  shall 
pcrl'orni  such  duty  without  conipcuHation  addilioual  to  that  now  allowed  by  law  iot 
the  perforiuance  of  other  duties  of  their  ollice. 

REPORT. 

INTRODUCTION. 

The  issue  of  the  monthly  weather  roriows  made  by  the  observer  of  the  Nevada 
State  weather  service,  as  provided  by  law,  was  begun  iu  February,  1888.  The  first 
stations  weio  established  in  ISei)tember,  1887,  and  observations  were  begun  ou  the  Ist 
of  October  following.  One  station  was  established  in  each  county,  the  county  audit- 
ors, by  act  of  the  legislature,  being  constituted  exoffivio  State  weather  observers. 
Other  stations  have  since  been  added  to  the  list.  The  total  number  of  stations  at 
present  from  which  reports  are  received  is  thirty-eight.  Of  these  fonr  are  rain-fall 
stations,  located  at  the  following  places :  Cherry  Creek,  White  Pine  County ;  Burner's 
Ranch,  Elko  County;  Crane's  Ranch,  Elko  County,  and  Secret  Valley,  Elko  County. 

Many  difficulties  have  beset  the  work  of  organizing  the  State  weather  service,  and 
the  outlook  at  tirst  was  not  at  all  encouraging,  but  through  det.ermine<l  effort  ami  a 
deal  of  labor  the  service  has  assumed  proportions  and  given  promises  of  success  far 
exceeding  the  most  SMignine  expectations  of  its  frien<ls  and  promoters.  A  very  con- 
siderable degree  of  interest  has  been  aroused  among  the  people  in  various  parts  of  the 
State  in  the  study  of  our  climate,  and  a  disposition  is  manifested  to  make  snch  study 
l>rohtable  by  making  intelligent  ai>plication  of  the  knowledge  thus  acquired.  The 
United  States  surveyor-general,  Mr.  C.  W.  Irish,  has  rendered  the  service  very  valu- 
able assistance,  and  its  x)re8ent  status  is  largely  due  to  him. 

The  Chief  Signal  Officer  has  very  kindly  rendered  us  all  the  aid  in  his  power,  and 
caused  the  daily  weather  indications  to  be  telegraphed  to  all  important  towns  in  the 
State  requesting  the  same.  In  order  that  the  indications  might* bd  generally  knowQ 
and  more  beneficial  to  the  people  of  the  towns  at  which  they  are  received,  it  was  de- 
cided that  a  display  of  signals  be  made.  This  display  of  signals  has  been  made  at 
Carson  City  since  October  4,  1887,  antl  has  given  general  satisfaction  to  the  citizens 
of  that  place  and  vicinity.  The  signals  consist  of  a  set  of  fonr  fiags,  the  cost  of  which 
ia  very  small,  and  it  requires  but  a  few  minutes'  time  each  day  to  make  the  display. 
These  weather  indications,  received  for  the  past  year,  have  in  nearly  every  instance 
been  verified,  and  there  is  good  reason  to  hope  that  they  will  ultimately  be  of  great 
benefit  to  the  State. 

It  is  hoped  to  secure  the  service  of  at  least  one  efficient  observer  in  every  county  of 
the  State.  One  of  the  provisions  of  the  law  of  1887  makes  it  the  duty  of  the  several 
county  recorders  to  make  the  necessary  observat  ions  and  report  the  same ;  but  it  was 
a  duty  imposed  ou  those  officers  after  they  had  gone  into  office,  and  in  many  cases  has 
been  disregarded.  There  is  no  reason  why  this  duty  should  not  be  as  imperative  as 
any  other  imposed  by  law. 

The  object  of  the  weather  service  is  to  observe  and  utilize  every  feature  of  the 
weather  that  afl*ects  the  prosperity  of  the  irdiabitants  as  to  crops,  health,  life,  etc., 
omitting,  perhai)s,  only  those  few  items  already  i>rovided  for  by  the  General  Govern- 
ment at  Washington,  such  as  general  predictions.  The  State  service  is,  therefore,  es- 
sentially a  plan  for  gathering  and  utilizing  local  climatic  data,  and  eventually  it  will 
define  precisely  the  locations  most  favorable  or  unfavorable  to  special  crops,  diseases, 
etc.     Some  of  the  advantages  derived  from  a  State,  weather  service  are  as  follows: 

It  will  enable  the  Chief  Signal  Officer  at  Washington  to  trace  upon  charts  all  the 
atmospheric  changes  that  occur  in  the  State,  and  from  such  data  make  it  possible  to 
forecast  the  weather.  It  will  give  to  every  county  the  Government  standard  of  tem- 
perature, rain-fall,  humidity,  etc.,  which  is  useful  information.  It  will  educate  the 
people  in  the  physical  and  climatic  conditions  of  the  country  in  which  they  live.  It 
will  put  within  reach  of  the  local  agricultural  societies  means  of  accurate  observa- 
tions which,  in  the  course  of  years,  must  bo  valuable  to  any  locality  in  the  object  of 
their  pursuits.  It  will  form  reliable  records  in  legal  cases.  It  is  invaluable  to  the 
State  bureau  of  immigration,  as  it  Avill  invite  inunigration,  by  publishing  the  reports 
and  showing  the  climate  of  the  State.  It  will  aid  the  medical  profession  in  the  study 
of  diseases.  It  will  show  to  the  whole  United  States  the  large  amount  of  water,  by 
actual  figures,  that  there  is  in  the  State,  and  be  a  basis  for  Congress  and  our  legisla- 
ture to  convert  thousands  of  acres  of  otherwise  waste  lands  into  beautiful  and  profit- 
able farms  and  gardens,  and  it  will  show  thousands  of  people  who  are  dying  in 
various  humid  parts  of  our  country  whore  they  can  prolong  their  lives  and,  iu  many 
cases,  Jive  to  a  good  old  age. 
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IRRIGATION. 

In  tliis  coiinectiou  I  deem  it  both  relevant  and  proper  to  specially  refer  to  this  very 
iniportaut  subject.  While  I  realize  that  water  is  a  precarious  element,  wherever 
irri<;atiou  is  necessary,  other  States  have  been  able  to  enact  effective  and  satisfactory 
laws  j;overninj5  the  distribution  of  water  for  irrigating  purposes,  and  I  see  no  good 
leaHon  why  Nevada  should  not  do  likewise. 

The  desert  region  of  Nevada  is  only  a  desert  when  deprived  of  water,  the  soil  being 
f^eiierally  productive  when  irrigated,  and  the  amount  of  land  capable  of  being  brought 
under  cultivation  is  only  limited  by  the  water  supply. 

The  rain  and  snow  fall  is  much  greater  in  the  mountain  than  in  the  valley  dis- 
tricts; more  ])articularly  is  this  the  case  along  the  eastern  slope  of  the  Sierra  Nevada 
range  of  mountains.  Truckee,  Carson,  and  Walker  Rivers  have  their  source  in  these 
mountains  of  perpetual  snow,  and  give  the  western  portion  of  the  State  its  only 
tjnstworthy  supply  for  irrigating  purposes. 

During  the  months  of  April,  May,  and  June  these  streams  overflow  and  endanger 
land  and  property  in  the  valleys  through  which  they  flow.  In  tht^se  spring  floods 
immense  bodies  of  water  pass  uselessly  by,  not  being  needed  at  that  season  of  the 
year.  Scarcely  is  the  debris  cleared  away  from  the  rush  of  water,  when  in  August, 
September,  and  October  a  season  of  drought  sets  in  and  a  general  water-famine  pre- 
vails. 

Good  authorities  estimate  tjjat  HO  per  nent.  of  the  annual  discharge  of  these  streams 
passes  down  during  the  montns  of  April,  May,  and  June,  and  not  more  than  10  per 
cent,  in  August,  September,  and  Ocuiher.  This  10  per  cent,  is  subject  to  excessive 
loss  from  evaporation  (owing  to  the  smallness  of  the  streams  and  consequent  sluggish 
flow)  , which,  added  to  the  wasteful  manner  in  which  it  is  used  by  persons  intent  on 
securing  their  own  advantage,  reduces  the  amount  judiciously  appropriated  at  least 
one-half  more. 

It  is  safe  to  estimate  that  there  is  suflicient  precipitation  in  western  Nevada  and 
its  adjacent  water  sheds,  if  properly  disposed  of,  to  increase  the  area  of  land  now  un- 
<ler  cultivation  tenfold.  The  importance  of  saving  these  waste  waters,  and  the  great 
benefits  which  would  inure  to  the  State  by  a  successful  solution  of  the  problem  of 
storage  and  distribution,  needs  no  ampliiication. 

CLIMATE. 

On  the  whole,  the  climate  of  Nevada  can  not  be  surpassed  in  the  United  States.  In 
the  winter  there  is  just  cold  enough  to  destroy  the  insects  and  tho  eflects  of  decaying 
vegetable  matter,  and  in  the  summer  just  heat  enough  to  ripen  vegetation  and  give  a 
vigorous  growth  to  all  animal  and  vegetable  life.  The  nights  are  always  cool  and 
refreshing  during  the  hottest  months  of  summer.  Thousands  of  people  are  dying  in 
Oregon  and  in  the  Eastern,  Southern,  and  Northern  States  because  they  have  not  a 
Nevada  atmosphere  to  breathe. 

The  State  burean  of  immigration  alludes  to  our  climate  as  follows : 
**  The  climate  of  Nevada  is  the  most  delightful  and  salubrious  in  the  known  world. 
Neither  the  prostrating  heats  and  destructive  cyclones,  nor  are  the  Arctic  frosts  and 
deailly  blizzards  of  the  Western  States  known  here.  The  consumption-breeding  fogs 
and  countless  insect  pests  that  swarm  in  other  lauds  are  also  strangers  in  Nevada. 
The  warmest  days  of  summer  are  modified  by  soft  southwest  winds,  laden  with  the 
Bweet  odor  of  wild  flowers  and  the  invigorating  aroma  of  the  indigenous  sage,  while 
the  nights  are  seasons  of  transcendent  loveliness,  rendered  so  by  the  gentle  mountain 
breezes  that  waft  health  and  vigor  to  the  sleeper.  In  June  and  July  occasional 
tliuntler  storms  cool  the  air  aad  £esheu  the  face  of  nature.  The  winters,  with  the 
exception  of  a  few  cold  days,  are  spring-like,  the  snow  remaining  only  a  short  time, 
except  at  great  altitudes.  Malarious  fever  and  pulmonary  consumption  are  exceed- 
ingly rare,  and  are  usually  imported  cases,  while  smallpox,  measles,  and  kindred  dis- 
vHHen  are  shorn  of  their  terrors  by  the  dryness  and  purity  of  the  atmosphere.  Scrofula, 
Halt  rheum,  and  similar  inherited  taints  of  blood  are,  in  a  fi'W  years,  almost  entirely 
era<licated  from  the  system  by  the  wonderful  healing  proi)ertie8  of  Nevada's  match- 
less climate.    Nevada  may  be  justly  styled  '  the  world's  great  sanitarium."' 

PRODUCTIONS. 

Nevada  extends  from  the  thirty-fifth  to  the  forty-second  degree  of  latitude ;  con- 
sequently her  productions  are  necessarily  varied  and  embrace  wheat,  barley,  oats, 
alfalfa^  all  variety  of  garden  vegetables,  cotton,  tobacco,  almonds,  figs,  grapes,  etc. 
It  is  one  of  the  few  States  that  can  produce  both  apples  and  peaches  of  excellent 
c|nality.    Cnrrants  are  produced  in  abundance  and  are  a  sure  crop. 

Concerning  the  tropical  portion  of  Nevada,  read  what  Mr.  D.  Bo\i^\iv  o\)«i^xn^\  q^ 
Rioville,  Linooln County,  says:    *^I  settled  here  in  1868,  &rst»  at.  ^t>.T\ioinaA,'^^\siS\fi^ 
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north  of  here,  where  the  thermometer  would  go  to  123  in  the  shade  and  156  in  the 
Hunshiue.  This  tempefatare  will  hatch  out  egss  left  iu  the  cupboards  in  the  houses, 
if  they  get  au  occasional  movement,  and  it  will  steep  tea  in  the  sun  and  boil  eggs  in 
sand  exposed  to  the  sunshine,  though  it  will  not  melt  lead.  The  excessive  heat,  of 
course,  limits  the  range  of  vegetation,  aud  makes  it  necessary  to  grow  grain  in  the 
winter.  It  is  sown  in  October  and  November  and  ripens  the  first  of  May.  Figs  are 
ripe  by  the  middle  of  May ;  almonds  full  grown  last  of  April ;  grapes  ripen  the  last 
of  June.  Snakes,  lizards,  horn  touds,  and  tarantulas  take  a  sort  of  hibernating  spell 
iu  the  hottest  weather  for  a  month,  and  are  extra  active  about  February  and  March, 
by  which  time  our  main  forage  crop,  lucerne  or  alfalfa,  is  growing.  It  is  cut  by  the 
middle  of  April,  and  five  additional  crops  are  cut  if  water  be  plentiful.  The  articles 
meuttonod  are  the  main  proilut'tious  that  will  stand  the  climate;  o  very  thing  else 
languishes  in  the  summer-time.  I  am  now  getting  some  esparsette  to  try,  a  European 
forage  plant  that  does  well  in  dry  and  hot  soils  there  and  may  prosper  here. 

^*  This  region  is  sparsely  settled,  since  there  are  only  a  few  margins  of  arable  land 
aloug  the  streams  and  transportation  facilities  are  lacking  to  market  the  products. 
Railroads  come  near  enough  to  spoil  the  produce  market  wo  used  to  find  iu  mining 
camps,  and  not  near  enough  to  take  oif  our  surplus.  If  there  is  nothing  found  suited 
to  the  climate  that  will  pay  to  export,  and  no  mineral  discoveries  of  value  are  made, 
it  will  only  be  the  question  of  a  few  years  when  the  white  man  must  disappear  from 
this  region  in  spite  of  the  many  eftbrts  made  in  the  past  for  its  settlement.  If  any- 
thing exists  iu  nature  that  is  valuable  for  food,  clothing,  or  medicine  that  requires 
just  such  a  climate,  it  would  be  charity  to  introduce  it." 

INSTRUMENTS. 

The  instruments  in  use  by  the  observers  of  the  Nevada  State  weather  service  are 
the  maximum  and  minimum  thermometers  and  the  rain  ^augo,  and  at  a  few  stations 
the  dry  aud  wet  bulb  thermometers  are  added,  all  of  which  are  standard  and  of  uni- 
form pattern. 

Full  instructions  for  using  and  properly  exposing  the  instruments  are  furnished  to 
observers  from  this  ofiiciC,  but  as  a  rule  not  strictly  carried  out,  and  it  is  very  essential 
that  in  order  to  ascertain  as  nearly  as  possible  the  tein])erature  of  the  air  proper 
instrument  shelters  of  cheap  construction  and  modern  pattern  should  be  providedfor 
the  stations.  It  would  also  be  advisable  to  supply  a  few  stations  in  dificrent parts  of 
the  State  with  self-recordilig  barometers  and  thermometers. 

OBSERVERS. 


Much  credit  is  due  to  the  many  good  observers,  whoso  untiring  efforts  have  brought 
regularly  carefully  compiled  reports  without  the  slightest  compensation  for  their  ef- 
forts. 

The  following  is  a  complete  list  of  persons  reporting  to  the  State  service : 


Station. 

Observers. 

Station. 

Lowers'  Ranch 

Virginia  City    

Dayton 

Observers. 

Leonard  Creek 

Palisade 

N.  W.  Derby. 

J.  L.  Fast 

I*rot.  M.  1).  Bo  wen. 

John  P.  Slau^iliter,  iSis-  Corps. 

II.  II.  Robmsou. 

C.  11.  Sproule. 

J.  A .  Ferraro. 

Samuel  11.  Kit;  o. 

Ira  G.  Houfj. 

I.(i.  McMoniffal. 

W.  T.  Crane. 

Prof.  J.  F.  Burner. 

\V.  B.  Lawler. 

Mitis  L.Merrill. 

W.S.Devol. 

C.  R.  Carter. 

J.  W.  Furguson,  esq. 

0.  B.  Vincent. 

M.  M.  Ley. 

Miss  Rate  Lewers. 
Mark  Averill. 

TuHcarora       ...   . 

Prof.  Robert  Lewera 

Wiunenmcca 

Gold  Mountain  ... 
Elko     

Cai'sou  Ciiy 

Fly 

Genoa 

C.  W.  Friend. 
J.  F.  Cupid. 
G.  W.  Dungan. 
T.  T.  Keay. 
Dutton  Fowler. 

Mill  City 

Humboldt 

Sodaville 

Downey  ville 

Belmont 

Beowawo  .......... 

John  Reynolds. 

George  Garrison. 

W.H.Sbockley. 

N.  P.  Dooley. 

Daniel  Bunelli. 

P.  W.  Davis. 

I).  C.  Grunow,  Signal  Corps. 

Jackey  and  Drouillard. 

Ilarsha  White. 

L.  Allen. 

Rodney  and  Richardson. 

I*unch  Bowl 

Crane's  Ilauch 

Burner's  Kauch  . . 

Uawthome 

Candelaria 

Pioche 

Iluby  Hill 

Hot  Springs 

Keno 

Verdi 

Rioville 

El  Dorado  Cafiou  .. 

Ket'ler,  Cal 

Cedarville,  Cal... 
Younts'  Ranch  . . . 

St.  Clair 

Pyramid  Agency. . 

• 

Furguson's  Ranch  . 

Austin 

!Eareka 

This  is  a  work  that  all  ladies  should  take  a  great  interest  in,  especially  as  they  can 
do  the  work  well,  and  generally  more  conscientiously  than  the  "Lords  of  Creation,^' 
The  Signal  Service  observers  render  us  very  valuable  assistance. 
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A  Review  of  the  Weather  for  Ten  Months  in  1889. 

JANUARY. 

The  first  eleven  days  of  the  month  were  characterized  by  warm,  sun-shiny  weather 
and  a  total  absence  of  precipitation  ;  from  the  12th  to  the  Ittth  there  was  a  period  of 
cold  and  rainy  weather,  nearly  all  of  the  precipitation  for  the  month  occurring  be- 
tweeli  these  two  dates,  but  more  particularly  on  the  18th,  on  which  date  thirteen 
oat  of  a  total  of  twenty-four  stations  reported  precipitation  in  amounts  ranging  from 
.03  at  Beowawe  to  .86  at  Tnscarora.  The  remainder  of  the  month  was  attended  by 
clear  and  warmer  weather,  with  very  little  precipitation.  The  highest  temperature 
dnring  the  month,  ()4.8,  occurred  at  El  Dorado  Canon  on  the  17th,  and  the  lowest 
temperature,  22,  at  Elko  on  the  17th,  the  absolute  range  of  temperature  for  the  State 
being  86.8. 

Nearly  all  of  the  lowest  temperatures  reported  occurred  between  the  16th  and  20th, 
dnring  the  prevalence  of  a  severe  cold  wave. 

The  greatest  daily  range  of  temperature,  66,  occurred  at  Elko  on  the  20th,  and  the 
least  daily  range,  6.5,  at  Eureka  on  the  14th. 

FEBRUARY. 

A  summary  of  the  weather  conditions  during  the  month,  compiled  from  reports 
received  from  twenty-three  stations,  shows  that  the  mean  temperature  for  the  State, 
33.6^  Fab.,  was  slightly  colder  than  the  average  February  temperature,  30. 4.  Eldo- 
rado Canon,  in  the  extreme  southeast  portion  of  the  State,  reported  a  temperature  of 
7.5.2  on  the  28th,  the  highest  for  the  State.  The  lowest  temperature,  11°  below 
zero,  occurred  at  Elko  on  the  Ist,  making  the  absolute  range  for  the  State  HfJ/i'^. 
The  weather  was  generally  clear.  It  was  coldest  in  tlie  northern  part  of  Eureka 
County,  in  the  vicinity  of  Beowawe,  and  was  warmest  in  the  southern  part  of  Lin- 
coln County,  around  El  Dorado  Cafion,  the  mean  monthly  temperature  at  the  latter 
place,  55.2,  being  about  3  degrees  warmer  than  that  of  San  Francisco  and  nearly  5 
degrees  warmer  than  that  of  Sacramento,  Cal. 

Precipitation  (including  rain  and  melted  snow)  was  reported  from  twelve  stations, 
six  of  which  in  the  extreme  western  and  six  in  the  northeastern  and  eastern  portion 
of  the  State,  the  average  fall  for  the  State,  .37  of  an  inch,  being  but  little  more  than 
half  the  average  for  the  same  month  last  year.  The  largest  amount  of  precipitation 
which  fell  at  a  single  station  in  any  twenty-four  consecutive  hours  was  .64  of  an  inch 
at  Ely,  on  the  15tb.  Pioche  reported  the  largest  monthly  rain  and  snow  fall,  .70  of  an 
inch.  Although  26  inches  of  snow  fell  in  the  southern  part  of  Elko  County  and  12 
inches  ii^  the  northeastern  part  of  Lincoln  County,  yet  Pioche  is  the  only  station  at 
which  snow  was  reported  as  being  on  the  ground  on  the  last  day  of  the  month. 

MARCH. 

The  weather  was  generally  clear  and  warmer  than  usual.  The*  mean  temperature 
for  the  State,  44.1,  as  deduced  from  reports  received  from  twenty  stations,  was  2Si  de- 
grees higher  than  the  average  March  temperature.  The  highest  temperature,  85.1, 
occurred  at  El  Dorado  Canon,  in  Lincoln  County,  on  the  29th,  and  the  lowest  tem- 
perature, 12"^  above  zero,  occurred  at  Elko,  Elko  County,  on  the  Slst,  and  also  at 
Wellington  on  the  19th,  making  the  absolute  range  for  the  State  73.1°. 

Unlike  the  preceding  month,  very  heavy  rains  fell  generally  throughout  the  State, 
particularly  in  Douglas,  Lyon,  and  Ormsby  Counties;  also  in  tlie  southern  part  of 
Washoe,  and  the  southeastern  part  of  Elko  County.  The  monthly  rain  fall  at  some  of 
the  stations  in  the  above-named  counties  was  unusually  heavy  for  this  time  of  year. 
Although  snow  tell  in  Humboldt,  Elko,  Eureka,  White  Pine,  Douglas,  and  Lincoln 
Counties,  yet  nearly  all  of  the  precipitation  reported  occurred  as  rain. 

APRIL. 

The  past  month  will  long  be  remembered  as  an  exceedingly  dry  and  generally 
windy  one ;  the  average  temperature  for  the  State,  53.5,  as  computed  from  twenty- 
four  reports,  was  about  normal ;  the  days  were  generally  clear  to  fair.  El  Dorado 
CaHon  reported  the  highest  temperature,  10Q.2,  on  the  26th,  and  Eureka  reported  the 
lowest  t^^mperature,  15.5°  above  zero  on  the  18th,  making  a  total  range  for  the  State 
of  84.7°.  The  highest  temperatures  nearly  all  occnrred  during  the  warm  period  of 
the  24th  to  27th,  while  the  lowest  temperature  occurred  from  the  14th  to  18th. 

Ttio  rain  fall  was  greatly  deficient  at  all  stations  except  Buniei*aB.a»wc^,\w  \i\i'ek^?«>\W\- 
eamora  portion  of  Elko  County,  and  at  Piocho,  Lincoln  Coimt^ .    t\i^  ovet^^^yb^^vx  >i\3k» 
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State,  .45  of  an  iiicli,  is  less  than  the  normal.  At  the  majority  of  Btations  observers 
reported  crops  of  all  descriptions  suffering  greatly  from  the  persistent  drought.  Very 
few  stations  reported  any  snow-fall  during  the  month,  and  when  it  is  considered  how 
little  snow  yet  remains  in  the  monntains  the  prospects  are  disooaraging  to  agricnlt- 
urists  aBd  mill  men. 

MAY. 

The  remarkable  features  of  the  weather  during  the  past  month  were  the  heavy 
storum  of  the  51  li  to  the  Bth,  and  I5th  to  the  17tb,  the  remainder  of  the  month  bein^ 
attended  with  fine  spring-like  weather.  The  storm  on  the  5th,  which  was  general 
throu<;hont  the  State,  is  the  heaviest  on  record  for  the  past  ten  years,  and  was  char- 
acterized by  unnsnaliy  cold  weather  and  very  heavy  rain-fall  in  all  sections.  The 
mean  t(Mii])eraturO;  57.8,  was  a  trifle  below  the  average.  The  warm  periods  were 
from  the  24th  to  the  29th,  the  highest  temperature  for  the  State,  IOC,  occurring  on  the 
28th  and  29 'h  at  Eldorado  Cafion.  There  were  two  cold  periods,  from  the  6th  to  the 
8th  and  from  the  15th  to  the  17th.  The  lowest  temperature  reported,  20  degrees 
abov(^  zero,  occurred  at  Wellington  on  the  8th,  and  also  at  Ruby  Hill  on  the  IGth. 
The  total  range  of  temperature  between  the  warmest  and  coldest  stations  was  86  de- 
grees. 

The  rain-fall  throughout  the  State  was  greatly  in  excess  of  the  average,  and  was 
particularly  so  in  the  northern  and  western  counties.  The  long-continued  drought 
wliich  threatened  this  Hcction  of  the  country  for  some  time  past  has  at  last  been 
brokou ;  the  asf)cct  of  the  country  has  been  entirely  changed,  and  crops  of  all  kinds 
have  been  materially  improved.  The  prospects  are  at  present  more  encouraging  than 
they  liiive  been  at  any  time  this  season. 

JUNE. 

The  month  was  attended  with  fine,  clear,  pleasant  but  rather  dry,  weather,  particn 
larly  so  in  the  central  and  wouthern  counties.  There  were  no  general  storms  during 
tbe  month,  the  only  atmospheric  disturbances  being  in  the  shape  of  thunder  and 
hail  storms  in  diflercut  parts  of  the  State.  The  mean  temperature  for  the  State,  70 
degrees,  was  slightly  above  the  normal  for  this  month.  There  were  two  very  warm 
periods,  from  the  24th  to  2r)th,  and  from  the  29th  to  the  30th.  The  highest  tempera- 
ture for  the  State,  110,  was  observed  at  Eldorado  Canon  on  the  last  day  of  the  month. 
Hetween  tlitso  two  warm  periods  there  was  a  cold  one,  from  the  27th  to  the  28th. 
The  lowest  temiiorature  reported  was  30.5,  at  Tuscarora,  on  the  2d,  making;  the  abso- 
lute range  ot*  temperature  for  the  State  79.5  degrees. 

Tbe  averaujo  rain-fall  of  the  State  for  this  month  indicates  a  deficiency  of  .10  of  an 
inch.  The  rain-fall  was  heaviest  in  Elko  and  Douglas  Counties  and  least  in  Lincoln 
County.  The  elTect  of  the  (irouth  is  again  being  felt  in  all  sections;  farmers  and  mill- 
men  c()mi>lain  of  the  scarcity  of  water  in  the  streams,  which  are  lower  now  than  for 
several  years  past. 

JULY. 

The  weather  during  the  past  month  has  been  unusually  warm  in  all  sections  of  the 
State ;  there  was  a  very  largo  percentage  of  sunshine,  each  station  having  an  average 
of  a  littler  over  twenty-four  clear  days.  During  the  last  few  days  of  the  month  smoky 
and  hazy  weather  prevailed  to  a  considerable  extent  all  over  the  State.  Two  well- 
defined  warm  waves  ])assed  over  the  State,  the  lirst  from  the  30th  to  the  5th,  and  the 
second,  which  was  by  far  the  most  intense,  from  the  27th  to  the  30th.  Nearly  all  of 
the  highest  temperatures  rei>orte(l  occurred  on  the  29th. 

The  mean  temperature  for  the  State,  70.1,  is  only  .5  of  a  degree  higher  than  the 
average,  but  the  number  of  stations  which  reported  maximum  temperatures  above 
100^  til  is  month  is  far  greater  than  that  reported  during  the  same  month  last  year. 
The  temperature  ranged  from  119  at  Eldorado  Canon,  on  the  27th,  to  3C.0  at  Elko, 
on  the  16th,  or  83°. 

rrecipitation, — There  were  no  general  and  but  very  few  thunder  and  hail  storms  dur- 
ing the  month.  The  rain-fall,  wliich  was  very  small  and  much  below  the  average,  was 
very  unevenly  distributed,  and  fell  chieily  in  the  southwestern  part  of  Elko  County, 
central  poriion  of  Esmeralda  County,  and  in  Lincoln  County.  The  total  absence  oi 
rain  in  the  remainder  of  the  State  luis  greatly  injured  crops  of  all  descriptions.  Far- 
mers are  complaining  of  lack  of  water  in  streams  and  springs,  and  predict  a  hard  time 
for  themselv(^s  and  the  cattlemen.  Cattle  all  over  t,he  State  are  suffering  from  this 
disastrous  dronght.  Of  twenty-nine  reporting  stations  this  month,  only  five  reported 
ni'in,  while  during  the  same  i)eriod  last  year  rain  fell  at  nineteen  out  of  at.otalof 
tliirty-thrvti  stntinufi,  and  was  well  d\Htributed. 
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AUGUST. 

The  temperature  during  the  past  month  was  about  normal.  The  mean  tempera- 
ture for  the  State,  73.2,  is  only  .9  of  a  degree  lower  than  that  of  the  same  month  last 
year.  The  atmosphere  was  generally  smoky  and  hazy  all  through  the  month. 
The  hottest  monthly  mean  temperature,  95.5,  is  that  of  Eldorado  Canon,  and 
the  coldest  monthly  mean,  62.0,  at  Ely.  There  were  two  warm  periods,  the  first 
from  the  1st  to  the  3d,  and  the  second  from  the  14th  to  the  16th.  The  majority  of 
the  lowest  temperatures  recorded  occurred  during  the  cold  period  of  the  IBth  to 
the  20th.  The  highest  maximum  temperature  for  the  State,  117.3,  occurred  at  Eldo- 
rado  CaQou,  and  the  lowest  minimum  temperature,  29.0,  occurred  at  Elko  on  the 
29t.h.    The  range  between  the  two  extremes  for  the  State  is  88.3  degrees. 

Precipitation.-— The  disastrous  drought  was  broken  in  portions  of  Euroka  and  Elko 
Counties,  in  Esmeralda,  Nye, White  Pine,  and  Lincoln  Counties,  but  still  continues  in 
other  counties.  Rain  fell  at  thirteen  out  of  a  total  of  twenty-eight  stations,  with  an 
average  rain-fall  for  the  State,  this  year,  of  1.06  inches,  which  is  .15  of  an  inch  more 
than  that  of  the  same  month  in  1888.  Thunder-storms  were  frequent  at  Belmont,  Nye 
County,  and  Pioche,  Lincoln  County,  and  were  attended  with  heavy  rain-fall.  Frosts 
occurred  at  Cranc/s  ranch  on  the  20th,  at  Pioche  on  the  29th,  and  at  Ruby  Hill  on  the 
20th,  doing  little  damage.  The  supply  of  water  for  irrigating  and  milling  purposes 
is  still  very  short  all  over  the  State. 

SEPTEMBER. 

September  will  go  down  in  the  meteorological  annals  of  Nevada  as  an  exceedingly 
dry  and  comparatively  cool  month.  There  was  an  average  of  twenty-three  clouilless, 
four  partly  cloudy,  and  four  cloudy  days  for  each  station.  The  mean  tem])erature  for 
the  State,  as  deduced  from  twenty-three  monthly  reports,  61.7,  is  nearly  5  degrees 
below  the  normal,  and  about  10  degrees  cooler  than  that  of  the  same  mouth  last  year, 
Eldora<lo  Cation  reported  the  highest  temperature,  110  degrees,  on  the  6tli,  and  also 
the  highest  mean  maximum  temperature,  97.4.  The  lowest  teraiierature  for  the  month, 
13  degrees  above  zero,  occurred  at  Elko,  which  station  reported  also  the  lowest  mean 
minimum  temperature.  There  were  two  warm  periods  during  the  month,  the  first 
from  the  3d  to  the  7th,  inclusive,  and  from  the  28th  to  the  30th,  inclusive,  and  two 
cold  periods,  from  the  11th  to  14th  and  22d  to  24th,  respectively.  The  atmosphere  was 
smoky  and  hazy  in  many  portions  of  the  State,  owing  to  extensive  forest  fires  which 
were  raging  during  the  month,  causing  a  great  loss  of  timber.  Frosts  were  reported 
from  a  number  of  stations  throughout  the  State  on  the  12th,  13th,  14th,  24th,  and  25th, 
doing  little  damage  to  vegetation. 

Precipitation, — Excepting  a  few  favored  localities,  the  eftects  of  the  terrible  and 
long-continued  drought  were  felt  all  over  the  State  during  the  month.  Rain  fell  this 
year  at  only  seven  out  of  a  total  of  twenty-four  stations,  principally  in  Elko,  White 
Pine,  Nye,  Esmeralda,  and  Lincoln  Counties,  while  this  month  last  year  rain  was  re- 
ported from  twenty-three  out  of  twenty-four  stations,  and  was  well  distributed. 
There  were  no  general  or  extensive  storms  during  the  month.  On  the  19th  and  20th 
thunder  storms,  accompanied  with  rain,  occurred  in  the  above-named  counties. 
Many  mills  have  shut  down,  owing  to  the  scarcity  of  water  in  rivers  all  over  the 
State,  and  will  remain  so  until  November,  unless  heavy  snow-storms  occur  before 
then.  Cattle-men  are  despondent.  Cattle  are  in  such  condition  that  Jin  inclement 
winter  will  kill  thousands  of  them,  and  if  the  coming  winter  is  an  open  one,  with 
but  little  snow,  they  will  starve  next  summer.  The  average  rain-fall  per  station 
was  .55  of  an  inch.  The  largest  amount  ot  precipitation  which  fell  at  any  one  sta- 
tion daring  the  month  was  2  inches,  at  Pioche.    No  snow  fell  during  this  month. 

OCTOBER. 

The  temperature  during  the  month  was  about  normal  all  over  the  State.  The  av- 
erage, as  deduced  from  twenty-six  reports  from  all  over  the  State,  is  52.2.  There 
was  an  average  of  ten  cloudlesvs,  nine  partly  cloudy,  twelve  cloudy,  and  six  rainy  days 
per  station.  The  highest  temperature  reported  was  103,  at  Eldorado  Canon,  on  the 
4th,  and  the  lowest  temperature  was  14  degrees  above  zero  at  Ely,  on  the  2Hth. 
There  was  a  well-defined  warm  period  from  the  4th  to  the  6th.  The  highest,  temper- 
ature at  nearly  all  stations  occurred  on  the  4th.  The  three  last  days  of  the  month 
were  very  cold  all  over  the  State.  The  extensive  and  destructive  fires  which  were 
raging  during  September  and  part  of  October,  obscuring  the  atmosphere  to  a  great 
extent,  were  extinguished  by  the  general  rains  during  the  latter  part  of  the  month. 
Frosts  were  general  all  over  Nevada  on  the  8th,  9th,  10th,  11th,  and  from  the  24th  to 
the  31st. 

Preciptiatian, — ^The  terrible  drought  has  at  last  been  broken.    The  rain-fall  during 
the  month  was  generally  unusually  heavy  in  all  counties  except  in  th(5  southeastern 
portion  of  Hnmboldt  County,  and  in  Storey  and  Churchill  Counties.     It  was  well  <.Uv\- 
trihuted  throughout  the  Stat<^,  as  will  he,  shown  by  the  fact  t\\«.\.  aw  aNv?,\w^<fe  ^^"l  \A^ 
inches  of  precipitation  fell  at  every  reporting  station  \\\  tUft  ^iaAj^.    '\l\ivi  \i»NCt^^<6 
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raiu-fall  for  the  State,  1.48,  is  1.11  inches  higher  than  that  of  Ootoher,  1888,  an(l*.56 
inch  in  excess  of  the  normal.  Rivers  and  streams  throaghout  Nevada  have  risen 
somewhat,  hut  are  still  low.  Some  of  the  mills  in  the  mining  regions  have  resumed 
work.  The  general  aspect  of  the  country  was  considerahly  changed  by  the  generous 
rains.  Nearly  all  of  the  precipitation  reported  was  in  the  form  of  rain.  Snow  fell 
at  Tusoarora,  Burner's  Ranch,  Eureka,  and  Virginia  City,  ranging  in  amount  from 
2  to  11  inches.  There  was  no  snow  on  the  ground  at  any  of  the  stations  ou  tho 
last  day  of  the  month.  Taken  all  in  all,  the  weather  conditions  during  October 
have  been  very  favorable,  and  fanners,  cattle,  and  mill  men  are  in  consequence  jubi- 
lant, the  prospects  being  better  at  present  than  they  have  been  for  several  months 
past. 

STATEMENT  OF  T.  D.  PARKINSON.  OF  FAIRLAWN. 

[In  relation  to  the  water  storage  system  of  the  Nevada  Land  and  Cattle  Company.] 

In  response  to  the  committee's  request  I  furnish  a  report  of  our 
works  and  what  had  been  accomplished.  The  report  it  is  hoped  will  be 
of  practical  value.  A  brief  history  of  our  works  is  embodied,  as  it  is  (as 
Senator  Stewart  reports)  the  first  step  taken  in  America  for  the  rec- 
lamation of  arid  lands  by  water  storage.  I  therefore  submit  the  fol- 
lowing: 

Squaw  Valley  is  located  in  Elko  County,  Nev.,  at  an  elevation  of 
5,100  feet  above  sea-level.  The  valley  lands  embrace  an  area  of  abont 
30,000  acres.  Like  the  generality  of  valleys  lying  within  the  State,  the 
soil  is  exceedingly  fertile,  but  entirely  unproductive  on  account  of  the 
aridity  of  the  climate. 

The  valley  is  surrounded  by  high  mountains,  which  are  covered  with 
snow  for  about  six  months  in  the  year.  During  tho  spring  and  early 
summer  months  large  bodies  of  water,  created  by  the  melting  snow, 
course  through  the  various  channels  in  the  mountain  canons  and,  con- 
centrating in  Willow  and  Eock  Creeks,  are  exhausted  in  the  Humboldt 
River  and  its  "sink." 

The  difficulty  this  State  and  many  other  arid  districts  labor  under  for 
the  cultivation  of  its  soil  is  the  light  rain  fall  that  takes  place  in  the 
spring  months,  and  %he  exhaustion  of  its  waters  from  the  melting  snow 
at  a  period  too  early  for  irrigation.  Nature,  however,  seems  to  have 
I)rovided  a  way  to  overcome  this  difficulty  in  placing  in  its  numerous 
canons  natural  sites  for  dams  whereby  the  husbanding  of  water  by 
storage  enables  the  apparent  worthless  land  of  its  valleys  to  be  made 
productive  by  irrigation. 

At  the  point  where  the  Willow  Creek  debouches  into  Squaw  Valley 
is  a  natural  reservoir  embracing  fully  2,000  acres.  At  its  outlet  is  a 
narrow  defile  in  the  foot-hills  of  the  mountains.  The  rock  bluffs  at  this 
point  are  about  100  feet  in  height  and  about  175  feet  apart. 

The  Willow  Creelc  Bam  ami  the  storage  reservoir  thus  described  pre- 
sents these  features : 

As  this  enterprise  was  entirely  experimental,  and  probably  the  first 
of  its  kind  in  America,  the  uncertainties  attached  to  it  were  too  great 
to  justify  a  very  extensive  outlay. 

In  the  construction  of  the  dam  no  masonry  was  used;  the  retaining 
wall  is  simply  loose  rock  dumped  into  the  caiion  froni  the  adjoining 
bluffs,  the  rock  allowed  to  take  its  natural  slope,  forty-five  degrees. 
The  upper  face  of  the  revetment  is  covered  with  a  sheathing  of  plank 
three  inches  in  thickness,  the  johits  of  which  are  securely  calked  with 
oakum,  and  the  face  then  covered  with  heavy  felt  asphalt  roofing. 

The  sheathing  laid  horizontally  is  securely  spiked  to  8  by  8  timbers 
l)laced  4  feet  apart.  To  guard  against  the  danger  of  an  undermining 
of  the  fouudation,  which  is  the  most  sexiovi^  vW^^vjAt^^  m  dam  construe- 
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tion,  particolarly  where  great  depth  of  water  is  obtained,  a  pit  was 
snuk  through  the  clay  to  solid  rock,  thus  joining  the  two  bluffs. 

The  expense  attending  the  construction  of  this  pit,  on  account  of  the 
large  body  of  water  encountered  with  quick-sand,  was  great,  and  its 
abandonment  at  times  thought  advisable,  which  idea  I  am  happy  to 
state  was  not  carried  out.  The  bed-rock  having  been  secured  in  this 
pit,  the  sheathing  before  spoken  of  was  started  upon  it,  and  carried  up 
to  the  foot  of  the  rock  embankment  and  thence  to  the  top  of  tbe  dam. 
As  a  question  may  arise  as  to  the  durability  of  these  foundation  tim- 
l)ers,  I  will  state  timber  subjected  to  moisture  alone,  free  from  air,  will 
remain  intact  for  years. 

The  present  size  of  the  dam  (September,  1889)  is  as  follows : 

Feet. 

Height  from  bottom  of  ca&on 50 

Width  on  top 20 

Width  of  rock  bank  at  base 120 

Lengtii  on  top 175 

Length  at  base 125 

The  sheathing  is  covered  by  earth  to  a  height  of  about  20  feet  and 
carried  back  about  100  feet,  making  the  entire  width  of  dam  at  base 
about  220  feet.    The  cost  of  dam,  tunnel,  and  gates  was  about  $35,000. 

The  Tunnel  Waste-Oates  and  Svpply-Oates. — Seldom,  in  the  construc- 
tion of  enterpiises  of  this  kind,  have  been  found  so  many  natural  advant- 
ages as  possessed  by  the  site  of  the  Willow  Creek  Dam. 

In  a  country  like  that  of  Nevada,  where  rain  seldom  falls,  water  spouts 
or  "  cloud  bursts"  frequently  occur,  and  to  guard  against  any  disaster 
that  might  occur  by  their  visitation,  water-ways  must  be  constructed 
*o  take  the  overflow.  Again,  in  our  case,  the  spring  freshets  occasioned 
by  the  melting  of  snow  on  the  plains  and  mountains  is  severe,  making 
a  mountain  torrent  of  Willow  Creek.  The  subjection  of  our  dam  to 
this  sudden  pressure  is  objectionable,  and  to  allow  the  water  to  accu- 
mulate slowlj^  is  advisable.  Few  dams,  however,  can  allow  this,  as 
the  surplus  water  can  only  be  discharged  through  weirs  over  the  dam. 
Tbe  north  bluff' of  the  Willow  Creek  Caiion,  consisting  of  a  spur  of 
the  mountain  only  80  feet  in  width  at  the  base,  a  tunnel  was  constructed 
through  it  with  a  cross-section  of  10  by  10  feet  with  its  base  on  a 
level  of  that  of  the  base  of  the  dam.  This  channel,  it  will  be  readily 
seen,  is  amply  sufficient  for  the  greatest  flood  tbat  might  occur.  The 
area  covered  by  this  water  storage,  with  a  depth  of  60  feet  at  the  dam, 
embraces  about  500  acres ;  as  the  bottom  of  the  reservoir  is  a  plane 
surface  the  average  depth  can  be  assumed  at  25  feet,  thus  containing 
544,500,000  cubic  feet  of  water,  sufficient  to  cover  12,500  acres  1  foot  in 
depth. 

Irrigating  capacity  of  this  body  of  water. — No  definite  rules  have  as  yet 
been  established  in  irrigation  to  form  any  base  for  calculating  the 
amount  of  water  1  acre  of  land  requires  per  season  to  produce  a  crop 
of  grain  or  hay.  The  system  of  producing  crops  by  irrigation,  though 
now  carried  on  extensively  in  California,  may  be  said  to  be  in  its  in- 
fancy. Each  irrigating  district  has  been  found  to  have  its  peculiar  ad- 
vantages or  disadvantages,  but  so  wide  has  been  the  difference  in  the 
amounts  of  water  required  per  season  no  uniform  base  for  calculation 
can  as  yet  be  established.  This  can  be  readily  understood  when  it  is 
apparent  tbat  in  such  calculation  character  of  soil,  natural  moisture, 
bamidity  and  evaporation  must  be  taken  into  consideration.  Practical 
exx>er]eDce  alone  can  only  be  the  guide. 

In  our  case  it  is  only  after  a  series  of  irrigating  seasous  cau  -^^vi^iVv  la. 
base  be  determined  upou.    This  conclusion  was  foreibV^  \m\>xei^^^\x\)<^\^. 
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me,  from  my  experience  in  the  irrigation  of  oar  alfalfa  fields  this  past 
season,  as  this  question  of  water  supply  is  all  important  to  the  success 
of  our  enterprise.  I  will  briefly  give  my  experience  in  the  irrigation  of 
the  Rock  Creek  Ranch  this  past  season,  leaving  it  to  the^minds  of  those 
interested  to  draw  their  deductions.  With  this  relation  could  also  he 
given  the  experience  of  the  larger  irrigating  enterprises  of  California 
which  are  familiar  to  me,  but  the  subject  is  too  exhaustive  to  enter  into 
in  this  report. 

Rock  Creek  ranch  is  situated  about  10  miles  from  the  Willow 
Creek  dam,  about  175  feet  below  the  base  of  the  reservoir.  The  water 
taken  from  the  reservoir  follows  the  channel  of  Willow  Creek  2 
miles,  thence  by  ditch  8  miles,  to  the  Kock  Creek  Valley.  The  flow- 
ing capacity  of  the  completed  portion  of  this  ditch  at  present  is 
about  3,«S33,000  cubic  feet  of  water  per  twenty-four  hours,  though  bat 
1,500,000  cubic  feet  was  allowed  to  flow  through  it  last  year.  The  irri- 
gable land  lying  under  the  Willow  Creek  reservoir  embraces  an  area 
of  about  15,000  acres. 

The  soil  of  Rock  Creek  Valley  is  of  the  richest  character,  compris- 
ing the  deep  black  alluvium  of  the  low-lands  and  the  yellow,  gravelly 
loam  of  the  mesa  or  upland.  The  former  is  well  adapted  for  the  culti- 
vation of  the  finer  grasses  and  cereals,  while  the  latter,  being  of  a 
warmer  nature,  is  better  fitted  for  alfalfa.  The  annual  precipitation  of 
moisture  in  this  State  is  light,  and  in  Squaw  Valley  rain  seldom  falls, 
though  snow  is  sometimes  found  1  foot  in  depth ;  it  falls  in  the  winter 
when  the  ground  is  frozen  and  incapable  of  taking  the  moisture  by  its 
melting.  The  mesa  ground  in  particular  is  very  dry,  the  moisture  sel- 
dom penetrating  8  inches  below  the  surface. 

At  the  (JomincHcement  of  the  irrigating  season,  I  was  greatly  sur- 
prised to  find  the  amount  of  water  that  was  being  used  on  our  fields, 
but  when  the  dryness  of  the  soil  was  taken  into  consideration,  with  the 
rapid  evaporation  that  must  be  going  on  under  a  summer  sun,  this 
apparent  loss  was  accounted  for.  It  was  with  no  little  anxiety  the 
daily  decrease  in  the  reservoir  was  witnessed,  and  grave  fears  were 
entertained  that  a  storage  capacity  could  be  obtained  sufficient  to  war- 
rant a  large  acreage  of  alfalfa.  On  estimating  the  daily  flow  distributed 
per  acre,  it  was  found  to  be  so  enormous  investigation  was  made,  and 
on  an  examination  of  wells,  sloughs,  and  other  depressions  in  the  neigh- 
borhood of  the  irrigating  sections,  water  or  moisture  was  found  within 
a  few  leet  of  the  surface  where  before  8  to  10  feet  it  was  encountered. 

In  one  instance  a  well  was  sunk  50  feet  before  water  was  encountered, 
the  position  of  the  well  being  about  1  mile  from  the  irrigating  fields. 
In  ten  days  after  the  irrigation  of  a  field  about  one-half  mile  distant 
the  water  in  the  well  rose  to  within  8  feet  of  the  surface  and  remained 
in  this  position  for  months  after  irrigation  had  ceased.  It  is  a  well-es- 
tablished fact  that  the  soil  when  once  thoroughly  moistened  will  retain 
its  moisture  for  a  long  period  of  years,  the  surface  alone  becoming  dry. 
This  is  proven  to  be  a  fact  in  the  great  irrigating  plains  of  California, 
where  formerly  nothing  could  be  produced,  now  yield  large  crops  of 
alfalfa  without  irrigation. 

Evaporation. — In  an  arid  climate  like  that  of  Nevada,  where  there  is 
but  little  humidity  in  the  atmosphere,  evaporation  is  excessive,  shallow 
bodies  of  water  evaporate  faster  than  those  of  greater  depth.  From 
this  wo  may  expect  less  ])roportionate  loss  of  our  water  storage,  as 
greater  deptli  is  attained  by  the  raising  of  the  dam.  The  greatest  loss 
by  eva])orati()n  is  found  in  the  irrigation  of  new  land.  The  mesa  land 
of  tlw  Rock  CriH^k  Valley,  when  Uirwed  V>y  t\\^  vlow^  resembles  an  ash- 
heup,  iind  exi^osed  to  the  tempexaluvc  oV  2k  ^v\m\\v^\  «i\v».T^\fifiy?Ke»V^^ 
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sufficieut  to  often  blister  the  feet  of  the  plowman.  This  excessive 
evaporation  takes  place  only  during  the  first  year  of  alfalfa  cultivation. 
On  the  second  year  the  surface  of  the  ground  has  become  solid  and 
compact,  the  plant  in  the  first  season  bemg  seldom  cut,  the  natural 
moisture  of  the  ground  is  retained,  and  before  irrigation  is  required  the 
plant  has  obtained  suflBcient  growth  to  protect  the  ground  from  the 
sun,  and  thus  lessening  the  amount  of  evaporation  in  a  great  degree. 

Though  the  irrigating  capacity  of  the  Willow  Greek  reservoir  when 
fall  will,  no  doubt^  in  time  be  far  beyond  the  present  estimate,  placed 
at  6,000  acres,  which  at  the  best  can  be  but  approximate.  It  has  not 
been  deemed  advisable  by  the  owners  to  advance  the  irrigating  flehls 
yearly  beyond  a  certain  limit,  that  the  great  basin,  naturally  very  dry, 
in  which  their  fields  are  located,  may  become  first  thoroughly  moistened, 
thereby  enabling  the  allalfa,  which  is  the  principal  crop  raised,  in  case 
of  drought  or  shortage  of  water,  to  find  natural  moisture  suflicieut  to 
survive  a  dry  season. 

Present  area  \mder  cultivation. — There  are  at  present  about  1,500  acres 
of  land  lying  under  the  main  canals  that  are  seeded  to  alfalfa,  or  grain 
and  lands  ready  for  cultivation.  On  account  of  the  droughts  which  have 
occurred  for  the  past  two  years,  the  progress  of  the  work  has  been  con- 
siderably retarded,  yet  the  result  of  prosperous  years  has  been  so  satis- 
factory— ample  proof  has  been  presented — that  the  enterprise  entered 
npon  as  an  experiment  is  no  longer  one  of  doubt,  but  a  success,  and 
plans  are  being  carried  out  to  complete  the  work  of  reclamation  to  the 
full  extent  of  the  water  storage  and  to  the  construction  of  another  dam. 

At  the  present  date  there  has  been  constructed  upon  this  ranch  about  23 
miles  of  main  supply  ditch,  the  size  of  which  average  3  by  12  feet,  with 
a  carrying  capacity  of  about  3,333,000  cubic  feet  per  twenty-four  hours, 
sufficient  to  cover  300  acres  with  3  inches  of  water  per  twenty  four  hours. 

The  chief  crop  that  is  cultivated  upon  this  ranch  is  alfalfa,  which  is 
fed  to  beef  cattle  and  for  winter  provision  for  breeding  stock.  Grain 
is  also  raised,  but  only  for  farm  purposes.  Two  crops  of  alfalfa  are 
produced  annually,  yielding  for  the  season  about  4  tons  per  acre, 
though  on  choice  ground,  when  great  care  has  been  used,  as  high  as  4 
tons  per  cutting  has  been  obtained. 

Vegetables  of  all  kinds,  suited  to  the  latitude,  are  produced  in  abun- 
dance, a  failure  in  the  crop  being  unknown ;  as  high  as  650  bushels  of 
potatoes  have  been  gathered  in  one  season  upon  1  acre  of  land. 

STATEMENT  OF  J.  W.  HAINES,  OF  DOUGLAS  COUNTY. 

fOn  behalf  of  a  committee  of  citizens.] 

The  following  facts  are  submitted  in  regard  to  our  irrigating  inter- 
ests as  well  as  the  same  interests  in  Churchill,  Lyon,  and  Ormsby 
Counties,  through  which  Carson  Eiver  flows.  It  is  the  source  from 
which  our  lands  are  principally  supplied  with  moisture.  Our  valley, 
known  as  Carson  Valley,  in  Douglas  County,  Nev.,  has  an  area  of  li5 
miles  in  length,  and  an  average  width  of  about  10  miles.  Carson 
River  heads  in  Alpine  County,  Cal.  It  has  there  area  of  about  5 
miles  in  length,  and  from  3  to  4  miles  in  width.  In  Churchill  and 
Lyon  Counties,  within  this  State,  it  has  an  area  of  about  Go  miles 
in  length,  and  from  4  to  10  miles  in  width.  In  Ormsby,  the  area  is 
al)out  4  miles  in  length,  and  1^  miles  in  width.  About  one  Iburlh  <ir 
the  above  area  is  now  b(Mng  irrigated,  using  less  than  two-thirds  of  i  lie 
water  required  for  a  full  croj).    Therefore,  the  loss  \h  ecvvvoA  \.o  v^\\viA\\\\v\ 
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on  the  land  now  under  caltivation.  We  think  that  with  a  proper 
amount  of  moisture  we  can  safely  say  that  all  of  the  above  area  is  ca- 
pable of  i)roducing  flrst-class  crops  of  wheat,  from  20  to  30  bushels  per 
acre ;  oats,  35  bushels ;  barley,  30  bushels ;  alfalfa  hay,  from  4  to  6 
tons ;  timothy,  2^  tons ;  clover  and  other  grasses,  IJ  tons  per  acre. 
Potatoes  and  other  root  crops  yield  equal  to  or  superior  in  quantity 
and  quality,  when  cultivated  with  the  same  care  and  attention  that 
tliev  receive  in  the  Eastern  States. 

We  have  an  abundance  of  water  falling  during  the  twelve  months  to 
supply  us  with  all  the  water  required  for  all  purposes  on  the  above 
specilied  area  of  land  to  enable  ns  to  raise  a  first-class  crop  yearly.  We 
have  first-class  locations  for  reservoirs,  and  by  utilizing  them  for  im- 
pounding surplus  waters  during  the  wet  season,  many  thousands  of 
acres  situate  in  the  low  hills  and  adjoining  valleys  may  be  Drought 
under  cultivation  and  add  to  the  resources  and  wealth  of  our  State. 
These  waters  may  be  held  when  safely  impounded,  from  June  1 
to  September  1,  to  be  utilized  when  required  at  least  three  or  four 
months  in  each  year.  Col.  Lyman  Bridges,  a  civil  engineer  of  the 
U.  S.  Geological  Survey,  will  report  ftiUy  on  our  great  advantages 
in  the  way  of  storing  waters  to  be  used  during  the  three  months  above 
specified.  We  usually  have  sufficient  water  to  furnish  all  the  moisture 
required  up  to  June  1  for  all  the  area  specified  in  the  different  coun- 
ties. Ill  excess  of  what  we  now  have  we  require  the  storing  of  water 
in  the  available  localities  which  our  mountains  possess.  The  area  of 
good  lands  for  farming  purposes  could  be  increased  many  thousand 
acres  if  they  were  made  available  by  the  use  of  water  so  impounded. 


STATEMENT  OF  DWIGHT  E.  HOLLET,  SECOND  LIETITENANT,  FIRST 

INFANTRY,  U.  S.  ARMY,  FORT  McDERMIT. 

The  soil  of  this  part  of  the  country  is  excellent,  and  when  properly 
irrigated  is  very  fertile,  while  without  irrigation  nothing  thrives  upon 
it  but  sage-brush.  The  valley  of  Queen  Eiver  is  some  60  miles  in  length 
by  12  to  1(3  miles  in  width.  No  laud  except  that  bordering  on  streams 
is  cultivated  for  any  ])urpose  on  account  of  the  scarcity  of  water  during 
the  irrigating  season.  The  valley  slopes  gently  towards  the  south. 
Tlie  fall  from  the  foot-hills  on  either  side  to  the  center  of  the  valley  is 
from  20  to  50  feet. 

At  the  extreme  northwestern  part  of  the  valley  is  Oregon  Canon, 
which  would  be  capable  of  storing  a  large  quantity  of  water.  On  the 
western  side  of  the  valley,  and  nearly  west  from  this  post,  is  McDermit 
Caiion,  the  mouth  of  which  is  about  70  yards  in  width,  and  the  sides 
are  vertical  walls  nearly  200  feet  in  height.  The  canon  widens  towards 
the  west,  and  has  an  average  width  of  perhaps  200  yards.  Queen  River 
Caiion,  in  which  this  post  is  situated,  has  a  narrow  point  about  a  mile 
east  of  the  post.  At  this  narrow  point  the  canon  is  some  30  yards  in 
width,  with  rocky  walls  of  about  100  feet  in  height.  East  of  this  the 
caiion  widens  considerably.  In  ordinarily  moist  seasons  both  McDer- 
mit Creek  and  Queen  Kiver  furnish  by  far  the  greaterpartof  the  water 
supply  lor  the  southern  half  of  the  valley. 

While  it  is  impracticable  to  estimate  the  quantity  of  water  that  could 

be  stored,  or  the  amount  of  land  that  could  be  reclaimed,  it  is  evident 

even  from  a  casual  observation  of  these  caiions  that  a  sufficient  acreage 

of  land  could  be  reclaimed  by  storing  this  waste  water  to  amply  repay 

for  the  expenditure  of  constructing  res>ervo\\:»v3A.Ui^i^ovvLta  mentioned. 


CAilFOBNIA  DIVISION. 

San  Francisco,  Oal.,  August  26, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 

Present:  Messrs.  Stewart  (chairman),  Jones,  and  Eeagan ;  also  Direc- 
tor Powell. 

The  Ohaibman.  The  Committee  on  Irrigation  of  Arid  Lands  of  the 
Senate  is  here  to  take  testimony  of  such  witnesses  as  may  desire  to 
appear.  We  wish  information  on  the  subject  of  irrigation,  how  it  is 
conducted  in  California,  and  how  it  can  be  facilitated.  We  understand 
that  you  have  had  a  good  deal  of  experience  in  this  State,  and  that  you 
Lave  made  preparation  to  furnish  us  the  desired  information. 

STATEMEHT  OF  M.  M.  ESTEE,  OF  SAN  FRANCISCO. 

Mr.  Chairman  and  gentlemen,  the  State  Board  of  Trade  some  mouths 
ago  received,  and  I  also  received,  a  letter  from  Mr.  E.  J.  Hinton,  irriga- 
tion engineer  of  the  U.  S.  Geological  Survey  (who  of  course  voiced 
your  wishes),  asking  for  information.  Pursuant  to  that  request,  and 
pursuant  to  the  request  made  by  you,  Mr.  Chairman,  at  a  previous  meet- 
ing of  the  board  of  trade,  it  appointed  a  committee  to  take  into  consid- 
eration the  questions  which  you  are  now  investigating.  That  committee, 
cooii>osed  of  nine  members  of  our  board,  and  representing  different 
parts  of  the  State,  made  a  report  in  writing,  which  is  now  in  print.  It 
represents,  we  think,  the  views  of  the  best-informed  people  of  this 
coast,  so  far  as  it  goes. 

This  report  was  not  intended  to  be  a  ^'  boom  ^  pamphlet,  nor  was  it 
intended  to  be  full  of  technical  knowledge.  That  comes  from  the  sur- 
veyors, and  from  the  distinguished  people  whom  you  will  examine.  It 
was  intended  to  show  a  bird's-eye  view  of  California,  so  far  as  it  relates 
to  the  question  of  irrigation — to  present  the  necessities  of  our  people  for 
irrigation,  the  extent  of  our  water-shed,  the  amount  of  water  we  have  for 
that  purpose,  the  amount  of  land  that  can  be  practically  and  successfully 
irrigated,  the  results  of  irrigation  so  far  as  it  has  been  practiced,  and 
also  the  necessity  of  having  certain  surveys  made  whereby  catchment 
reservoirs  may  be  established  in  certain  places.  That  report  I  now  pre- 
sent to  the  committee. 

RECLAMATION  OF  ARID  LANDS  BY  IRRIGATION. 

The  questions  presented  are : 

What  is  the  physical  condition  of  California  so  far  as  it  relates  to  irrigation  f 

What  amoant  of  irrigable  land  is  tlioro  in  the  State  f 

What  auioont  of  water  can  bo  obtained  for  the  purpose  of  irrigation  f 

What  are  the  advantages  of  irrigation  ? 

In  this  connection,  does  irrigation  pay  ? 

What  is  the  condition  of  irrigation  as  at  present  practiced  in  California,  and  what 
iuterebt  has  the  National  Gevernment  in  the  subject  of  irrigation  on  the  Pacific  coast 
and  in  relation  to  all  that  extent  of  country  known  as  the  *'  arid  region  "  which  lies 
weet  of  the  Hiflaoori  River  f 
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I.— The  Physical  Condition  of  California  and  its  Adaptability  to  Ikrioa- 

TION. 

California  lies  betwoou  the  thirty -second  and  forty-second  degrees  of  nortli  lati- 
tude ;  it  bus  a  coast  line  of  over  900  miles,  and  in  width  is  from  150  to  200  miles,  and 
has  an  area  of  loT^SOl  K(iuare  miles.  Two  ranges  of  mountains  extend  north  and 
south  through  the  whole  length  of  the  State.  The  coast  range,  which  lies  jast  back 
of  the  ocean,  parallels  its  shore  line  from  one  end  of  the  Stat-e  to  the  other.  In  many 
places  it  is  but  a  range  of  low  hills  covered  with  timber  and  o]ien  pasture  lands, 
while  in  other  places  great  valleys  cut  wide  swaths  through  the  hills  to  the  sea,  like 
the  Salinas  Valley,  Santa  Inez  and  Santa  Ana  Valleys.  But  generally  this  range  of 
low  mountains  or  high  hills  forms  a  continuous  western  wall  from  the  nor&ern 
boundary  of  the  State  to  the  Mexican  line.  In  some  places  this  range  of  mountains 
rises  in  height  to  from  4,000  to  (i.OOO  feet,  and  is  cut  uj)  in  every  direction  with  small 
but  fertile  valleys,  fed  by  cafions  which  carry  living  streams  of  water,  liowing  both 
inland  and  to  the  sea. 

Tiio  other  and  principal  range  of  mountains  is  the  Sierra  Nevadas.  This  mountain 
range  also  extends  the  full  length  of  the  State,  north  and  sonth,  and  for  the  greater 
part  forms  its  eastern  boundary.  Its  sides  are  covered  with  timber  and  its  summits 
with  perpetual  snows.  Its  average  height  is  about  8,500  feet,  while  its  loftiest  pe^ 
are  Mount  Shasta,  in  the  extreme  northern  end  of  the  State,  which  rises  14,440  feet 
above  the  level  of  the  sea ;  Lassen  Peak,  which  is  10,557  feet  in  height ;  Mount  Whit- 
ney, which  is  15,000  feet  in  height;  and  Mount  San  Bernardino,  which  stands  a 
solitary  sentinel  at  the  extreme  southern  end  of  the  State,  and  which  is  11,000  feet 
above  the  sea-level.  Both  of  these  mountain  ranges  are  **  storm-gatherers.  "  Alone 
the  Coast  Range  the  rain  is  excessive  in  winter;  and,  as  a  rule,  heavy  fogs  prevan 
during  the  summer  months. 

In  the  Sierra  Nevada  range,  the  rains  are  also  very  heavy  in  winter.  In  some  places, 
for  instance  at  the  base  of  Mount  Shasta,  there  has  fallen  as  much  as  80  inches  of 
water  in  a  single  seavson.  The  depth  of  snow  in  winter  on  this  range  of  mountaioB 
averages  from  8  to  20  feet. 

Between  these  two  mountain  ranges  is  the  great  valley  of  California.  In  the  cen- 
tral and  northern  part  of  the  State  this  valley  is  divided  into  the  valloy  of  the  Sac- 
ramento and  the  valley  of  the  San  Joaquin.  These  valleys  are  in  width  from  30  to 
75  miles,  and  their  combined  length  is  450  miles.  Sonth  of  these  valleys  lies  another 
one  of  surpassing  beauty,  which  extends  through  the  whole  length  of  Los  Angeles 
and  San  Bernardino  Counties,  and  in  which  irrigation  has  recently  been  largely  and 
most  successfully  introduced. 

II.— The  Peculiar  Topographical  Advantages  of  California  for  Irrigation. 

The  advantages  for  irrigation  will  be  noted  when  we  observe  that  nearly  every 
stream  heading  in  the  Sierra  Nevada  Mountains  conies  from  the  snow  belt,  and  is 
8Ui)])lied  by  the  molting  snows,  which  continue  until  July  or  August  of  each  year. 

The  two  gr(^at  valleys  before  referred  to  are  almost  on  a  sea-level.  Sacramento, 
which  is  b9  miles  from  San  Francisco,  has  an  altitude  of  but  150  feet.  Bakersfield,  in 
Kern  County,  which  is  distant  from  San  Francisco  ;U4  miles,  is  !282  feet  above  sea- 
level.  Redding,  in  the  north,  and  which  is  nearly  at  the  head  of  the  valley  of  the 
Sacramento,  isil)!)  miles  from  San  Francisco,  and  has  an  altitude  of  55G  feet.  Add  to 
this  the  fact  that  in  those  great  plains  there  is  very  little  rolling  land,  that  there  is 
an  uniform  trend  of  the  surface  of  the  ground  from  the  foot-hills  of  the  Sierra  Ne- 
vadas west  to  the  Sacramento  and  San  Joacjuin  Rivers,  and  we  must  note  the  peculiar 
advantage  of  this  country  for  irrigation.  Perhaps  there  is  no  country  in  the  world 
whore  so  much  land  can  be  regularly  and  ))roiital)ly  irrigated  without  making  any 
serious  changes  to  the  surface  of  the  land  as  in  California.  These  conditions  ot 
things  are  found  to  exist  in  all  the  gr<^at  valleys  of  the  State.  The  two  valleys  of 
the  Sacramento  and  the  San  Joa<iuin,  according  to  General  Alexander,  alone  cover  au 
area  of  about  12,000,000  acres  of  irrigable  land.  The  drainage  of  this  vast  country 
is  efTected  through  the  Sacramento  and  San  Joaquin  Rivers. 

III.— The  Peculiar  Productions  of  California. 

The  peculiar  prodncticms  of  California  is  another  reason  why  irrigation  will  soon 
be  a  great  feature  in  our  agriculture.  California  is  situated  quite  differently  from 
any  other  Pacific  coast  State  or  Territory.  Indeed,  many  of  the  produetious  of  its 
soil  are  i)ocu liar  to  it.  For  instance,  there  are  planted  in  California,  according  to 
authentic  data,  5(),<  00  acres  in  orange  and  lemon  trees;  all  these  must  be  irrigateil. 
Last  year  there  wetro  shii>pe,d  East  for  sale  1,H50  car-loads  of  oranges  and  lemons, 
nud  about  OOU  car-loads  were  consumed  at  home.     There  are  over  20,000  acres  of 
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olive  trees  plauied  i|i  California.  Most  of  these  |are  iiot  bearing ;  some  of  them 
are:  but  enough,  are  in  bearing  to  show  that  this  remarkable  fruit  grows  here 
with  wonderful  luxuriance  and  bears  abundantly.  The  olive  thrives  nowhere  else- 
in  the  United  States.  Last  year  there  were  produced  in  this  State  3,400  cases  of 
olive  oil,  and  of  the  very  best  quality.  There  are  140,000  acres  of  land  now  planted 
in  grape-vines  in  the  State  of  California ;  and  for  the  year  1888  there  were  produced 
18,000,000  gallons  of  wine,  20,500,000  pounds  of  raisins^  and  1,000,000  pounds  of  dried 
grapes.  These  vines  are  the  European  varieties,  which  will  not  grow  w^here  the 
ground  freezes ;  and  they  are  not  successfully  cultivated  in  any  other  part  of  the 
United  States.  Both  our  wines  and  raisins  are  successfully  competing  with  European 
prodnctions.  There  are  about  1,000,000  prune  trees  growing  in  California,  outside  of 
the  acreage  planted  during  the  winter  of  1888-'89.  This  most-needed  fruit  is  not 
produced  in  the  United  States  except  on  the  Pacific  coast. 

In  1888  California  produced  7,000,000  pounds  of  prunes ;  and  it  will  be  observed 
that  there  were  imported  into  the  United  States  for  the  same  year,  for  consumption 
in  America,  over  70,000,000  pounds.  In  a  very  short  time,  California  will  be  able  to 
supply  the  American  market.  There  are  300,000  tig  trees  planted  in  California;  and 
the  figs  produced  here  are  of  the  very  best  quality.  The  trees  grow  luxuriantly  and 
thrive  well.  It  must  be  admitted  that  it  is  of  infinite  importance  to  our  country  to 
encourage  the  production  at  home  of  all  these  articles  which  otherwise  we  would  be 
compelled  to  import. 

In  this  connection,  it  may  be  added  that  California  is  a  great  nut-producing 
country ;  the  almond  grows  well  and  produces  well.  There  are  now  over  25,000  acres 
of  land  planted  in  almond  trees,  and  this  acreage  is  yearly  increasing.  In  1888  Cali- 
fornia produced  180^000  pounds  of  almonds.  The  so-called  English  walnut  is  also  a 
most  valuable  California  nut,  and  grows  well  in  nearly  all  sections  of  the  State  where 
the  soil  is  deep  or  irrigation  possible.  No  mention  is  made  of  the  peach,  the  cherry,  the 
pear,  the  apricot,  the  nectarine,  the  plum,  or  the  apple.  All  these  fruits  are  grown  in 
Caliiornia  in  such  abundance  that  the  mention  of  them  seems  unnecessary.  Add  to 
these  fruits  the  whole  berry  family,  conspicuous  among  them  the  strawberry,  the 
blackberry  and  the  raspberry,  and  we  may  well  observe  the  unlimited  capabilities  of 
this  State  for  fruit  culture. 

rv. — The  Faciutibs  Within  the  State  of  California  for  an  Ample  Water 

Supply  for  Irrigation. 

This  is  the  most  vital  question  we  have  to  consider,  because,  however  much  irri- 
gation may  be  needed  in  this  State,  if  there  is  not  an  ample  supply  of  water^  it  would 
be  more  than  nseless  to  attempt  to  carry  on  any  extensive  system  of  irrigation.  Ow- 
ing to  the  peculiar  topographical  situation  of  California,  and  the  fact  that  for  over 
900  miles  it  borders  the  Pacific  Ocean,  the  great  ranges  of  mountains  before  referred 
to  and  their  high  altitude,  there  are  a  large  number  of  living  streams  of  water  flow- 
ing from  both  these  ranges  of  mountains  into  the  valleys  below,  and  which  make  the 
water  supply  most  abundant.  Two  of  these  streams  are  navigable  rivers,  namely, 
the  Sacramento  and  the  San  Joaquin — the  Sacramento  for  fully  200  miles  and  the  San 
Joaqnin  for  about  100  miles.  On  the  extreme  southern  boundary  of  the  State  is  the 
Colorado. 

V. — ^The  Names  and  Character  of  the  Streams  that  may  be  Utilized  for 

Irrigation. 

The  principal  rivers  which  flow  into  the  Sacramento  from  the  east,  and  whose  trib- 
utaries reach  the  highest  altitudes  in  the  Sierra  Nevada  Mountains,  are  the  Feather, 
Ynba,  Bear,  American,  and  Cosunmes  Rivers.  There  are  a  largo  number  of  smaller 
streams  which  bead  in  the  snow  belt  of  the  Sierra  Nevada  Mountains,  and  which  flow 
down  through  the  foot-hills  across  the  Sacramento  valley  and  onipty  into  that  river. 
On  the  west  side  of  the  Sacramento  Valley  there  arc  no  large  rivers  which  are  tribu- 
taries to  the  Sacramento;  but  there  are  a  large  number  of  creeks  which  have  a  very 
extensive  water-shed  and  which  bear  a  great  amount  of  water  down  their  courses  dur- 
ing the  wihter.  Some  of  them  are  perennial  streams.  Among  the  larger  of  these 
streams  flowing  from  the  Coast  Range  east  to  the  Sacramento  arc  Putah,  Cache, 
Stoney,  and  Cottonwood  Creeks. 

The  San  Joaqnin  Valley  is  watered  by  a  number  of  rivers,  all  of  which  have  their 
sources  in  the  great  snow  belt  of  the  Sierra  Nevadas.  Chief  among  these  rivers  are 
the  Mokelamne,  Calaveras,  Stanislaus,  Merced,  Tuolumne,  San  Joaquin,  Kaweah, 
Kings,  and  Kern  Rivers;  all  of  these  flow  down  into  and  through  the  San  Joaqnin 
Valley.    The  combined  water-shed  of  these  rivers  is  :^8,500  square  miles. 

The  Mojave  River  lies  south  of  the  San  Joaquin  Valley,  and  contains  a  lar^e  aiaovwYt 
of  water  vhioh  can  be  successfully  used  for  irrigation  on  wliat  i^  kxio^u  \)j&  XXi&  '^Q' 
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Javo  Desert.  The  Mqjav*  Desert  is  a  desert  only  in  this  sense :  there  is  not  lain-M 
BuflicieDt  to  make  gnuiH  aud  cropH  mature ;  but  the  soil  is  rich,  the  climate  genial, 
and  with  water  almost  anything  will  grow  with  luxuriance.  The  capahilitiesof  tlus 
river  are  more  fully  referred  to  hereal'ter.  South  of  this  and  forming  the  extreme 
southern  boundary  of  the  8ta1o  is  the  Colorado  River,  which,  with  the  exception  of 
the  Columbia,  is  the  largest  river  on  the  Pacilic  coiist.  It  hounds  the  State  of  Cali- 
foruia  on  the  south,  and  it  borders  what  in  known  as  the  Yuma  Desert.  Wheiever 
water  has  been  applied  on  this  desert  the  soil  has  proven  productive,  instance  Indio 
and' other  ])oints.  Much  of  tliis  desert  is  below  the  level  of  the  river,  and  some  of  it 
helow  sea-level;  it  is  n4;arly  all  susceptible  of  irrigation,  and  by  bringing  water  upon 
it  would  make  this  one  of  the  most  fertile  places  in  the  world.  It  is  estimated  that 
this  river  will  successi  ully  irrigate  1,000,000  acres  of  laud ;  the  most  of  which  that  can 
he  thus  irrigated  is  public  land  and  is  now  of  no  value. 

VI. — The  Kain-fall  ix  Diffekknt  Parts  of  California. 

In  considering  the  amount  of  water  that  can  be  approi>riated  in  California  for  the 
purposes  of  irrigation  we  nmst  take  into  view  the  average  amount  of  rain-fall  iu  the 
ditlerent  parts  of  California,  and  what  portions  of  the  State  most  need  irrigation. 

The  average  annual  rain-fall  at  San  Francisco  is  2;i5  inches.  In  the  foot-hills  of 
much  of  northern  and  c'entral  California  the  average  rain-fall  exceeds  30  inches,  while 
in  the  great  valleys  of  California  it  is  much  loss,  varying  in  different  localities,  but 
generally  increasing  as  you  go  north  from  the  lower  part  of  the  San  Joaqnin  Valley, 
where  it  is  about  7  inches,  until  you  reach  Shasta  at  the  upper  end  of  the  Sacramento 
Valley,  where  the  annual  rain-fall  is  35  inches.  At  San  Diego  it  is 9.2  inches.  In  Cal- 
ifornia fair  crops  can  be  raised  from  a  rain-fall  of  from  10  to  12  inches,  if  it  comes  at 
the  right  time,  but  it  rareV  comes  that  way.  The  trouble  is  that  the  annual  rain-fall 
is  not  uniform,  that  is,  uniform  one  year  with  the  other.  Some  years  there  will  be 
an  abundant  rain-fall,  and  another  year  there  will  be  altogether  too  light  a  fall  of  rain 
to  make  good  cro])H. 

To  illustrate,  at  Fort  Redding  one  year  the  rain-fall  was  37.4  inches,  while  the  next 
year  it  was  1;  .9  inches.  At  Sacramento  the  rain-fall  one  year  was  27.9  inches,  while 
the  next  year  it  was  but  12  inches.  At  Fort  Tejon  one  year  it  was  34.2  inches,  while 
the  next  year  it  was  9.8  inches.  Clear  Lake  had  one  year  a  rain-fall  of  (j().7  inches, 
and  the  next  year  it  had  only  1().2  inches.  Visalia  one  year  had  10.3  inches  of  raiu, 
while  tl  e  next  year  it  had  but  (>.?  inchcH.  These  are  extreme  cases  and  only  referred 
to  as  an  illnstration,  but  it  shows  that  everywhere  on  the  Pacific  coast  there  are  years 
of  drought  and  years  of  floods.  It  is  true  that  in  the  northern  and  central  parts  of  the 
State  there  is  rarely  a  failure  of  crops;  by  summer  fallowing  and  careful  farming 
good  crops  arc  generally  protluced.  In  the  coast  counties  north  of  Monterey  there 
has  never  lieen  a  failure,  though  some  years  have  been  much  better  than  others. 
South  of  Monterey,  for  the  years  18()t<,  IHfiO,  1870,  and  1871,  there  was  a  noticeable 
drouth  ;  stock-raisers  were  coni])elled  to  drive  their  stock  to  the  mountains  or  drive 
it  north.  In  the  San  Joac^uin  Valley  very  little  hay  and  less  grain  was  grown.  Even 
the  irrigation  now  practi(;cd  in  that  great  valley  would  have  been  of  infinite  impor- 
tance. From  Tulare  to  San  Diego  in  1871  the  country  was  almost  barren  of  verdure. 
t^xce])t  in  favored  localities,  there  was  no  grass  for  stock;  thousands  of  sheep,  horses, 
and  cattle  wore  lost.  It  is  so  long  since  thivS  occurred  that  we  have  almost  forgotten 
it,  but  still  it  is  an  historical  fact,  and  what  has  been  once  may  be  again.  It  is  the 
])art  of  wisdom  to  recognize  the  danger  and  provide  against  its  recurrence.  This 
<u)uld  have  been  avoided  if  proper  wystenm  of  irrigation  had  been  introduced.  Even 
now,  shonhl  a  drought  occur,  tlie  irrigation  that  is  practiced  iu  the  central  and  south- 
ern part  of  the  State  would  largely  i)rotect  the  i)eople  against  disaster. 

VII. — The  Area  of  Lands  that  can  be  Successfully  Irrigated  in  California. 

According  to  the  survey  made  l)y  General  Alexander,  and  a  report  he  afterwards 
submitted  to  Congress,  the  area  of  land  in  California  which  may  be  readily  irrigated 
is  about  7,(150,000  acres.  This  does  not  include  the  so-called  swamp  and  overflow 
lands.  But  should  we  include  tlu.'se  unl  also  inclnde  the  low  foot-hills  in  this  esti- 
mate, there  would  be  about  lxJ,000,000  acres  of  irrigable  laud  in  the  State  of  Calilbr- 
nia.  Nearly  all  the  ioot-hill  country  of  the  Sit^rra  Nevada  Mountains  is  not  only  irri- 
gable, but  is  wonderfully  productive  wlmn  irrigated.  This  is  now  demonstrated  in 
the  counties  of  Placer  and  Butte,  whore  irrigation  is  very  extensively  carried  on  for 
the  purpose  of  fruit-raising.  Pijictically  only  a  small  portion  of  this  State  as  com- 
jjared  to  its  whole  area  can  be  irjigated.  We  should  now  add  1,000,000  of  acres  to 
the  above  CHtimate,  which  wonld  include  Mojaveand  Yuma  deserts,  Sierra  and  Honoy 
Lake  Valleys,  making  ([uite  13,000,000  acres  of  irrigable  land  in  California. 

The  area  of  catchment  or  water-shed  outside  of  the  lands  to  ho  irrigated,  and  whicl^ 
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forms  a  water-shed  of  the  irrigable  lands,  is  estimated  at  about  3^  square  miles  to  each 
square  mile  of  laud  to  be  irrigated ;  and  when  we  bear  in  mind  the  fact  that  this 
water-shed  is  most  of  it  in  high  altitudes,  where  storms  are  excessive  and  t^now  falls 
to  a  great  depth  and  remains  for  a  large  part  of  the  year,  it  will  be  readily  observed 
that  if  catchment  reservoirs  are  made  in  the  most  favorable  localities,  and  if  the  run- 
ning streams  are  utilized,  there  is  more  than  ample  water  in  the  Sta^  of  California 
to  irrigate  every  foot  of  land  which  is  susceptible  of  irrigation. 

VIIL—Is  Irrigation  Advantageous? 

The  advantage  of  irrigation  is  twofold :  first,  the  water  is  applied  at  a  time  when 
it  will  do  the  most  good,  and  when  the  ground  is  in  such  a  condition  that  the  grain 
or  the  fruit  trees  will  get  the  full  benefit  of  all  the  wat<er  that  is  run  ux>on  the  land ; 
and  second,  where  irrigation  is  practiced  there  are  no  droughts.  In  countries  where 
there  is  ordinarily  an  ample  rain-fall,  the  crops  often  fail  by  reason  of  droughts.  This 
arises  from  the  fact  that  the  rain  falls  in  vast  quantities,  but  at  unpropitious  times, 
when  it  does  little  or  no  good  to  the  crops. 

In  California,  from  about  the  middle  of  May  until  the  last  of  October,  we  have  no 
rains.    During  this  period  grain  is  harvested. 

The  use  of  water  is  often  more  valuable  for  fruit  growing  than  for  small  grains. 
We  doubt  whether  the  wheat  fields  of  California  will  over  bo  irrigated,  because  fruit  is 
more  valuable  and  the  irrigation  of  orchards  is  more  readily  accomplished  than  the 
irrigation  of  the  small  grains ;  aud  because,  as  a  rule,  in  the  great  wheat-producing 
portions  of  California,  irrigation  for  the  purpose  of  producing  one  crop  of  cereals  is 
not  necessary.  But  California  is  especially  a  fruit-growing  country.  Its  adaptability 
to  almost  all  kinds  of  fruit  is  peculiar.  Perhaps  no  country  iu  the  world  is  its  equal ; 
and  in  some  of  the  great  interior  valleys  of  the  State,  and  also  in  the  foot-hill  coun- 
ties, successful  fruit-growing  can  be  made  certain  only  by  irrigation.  With  the 
orange  and  lemon,  irrigation  is  a  necessity.  Where  orchards  require  irrigation,  it 
has  been  proved  that  to  sustain  the  trees  in  their  growth  and  fructification,  water 
need  not  be  put  upon  the  land  more  than  from  three  to  five  times  during  the  summer 
aud  fall  months.  The  practice  is  to  run  water  in  small  ditches  between  the  rows  of 
trees  through  the  orchard  about  once  a  month,  commencing  in  June  and  ending  in 
September.  Then  immediately  after  irrigating  the  ground,  by  allowing  the  water  to 
flow  through  these  small  ditches,  the  practice  is  to  put  in  the  cultivator,  stir  up  the 
ground  anew,  so  that  the  evaporation  will  not  be  rapid,  and  the  ground  will  not  set- 
tle down  and  become  hard.  The  land  thus  remains  friable,  and  the  trees  grow  with 
great  rapidity. 

The  orchards  and.  vineyards  in  the  coast  counties  and  iu  central  aud  northern  Califor- 
nia have  hitherto  never  been  irrigated.  Where  the  size  of  the  grape  is  an  especial  and 
important  i actor,  like  in  the  making  of  raisius,  the  irrigation  of  the  vine^s  is  ad- 
vantageous, and  especially  where  the  vineyard  is  plauted  in  very  hot  and  dry  situa- 
tions, like  at  Fresno  aud  Merced.  Up  to  this  time  no  grapevines  nor  orchards  have 
been  irrigated  in  any  of  the  counties  of  Santa  Clara,  Alameda,  Contra  Costa,  Solano, 
Sonoma,  Marin,  or  Napa,  and  the  fruit  trees  and  the  vines  grow  there  with  great  lux- 
uriance and  produce  abundantly ;  and  yet  iu  each  of  these  counties  vegetables  and 
the  smaller  fruits,  like  strawberries,  are  now  irrigat^'d  during  some  of  the  summer 
months. 

IX.— -TiiE  Amount  of  Water  Necessary  for  Irrigation  in  California. 

There  will  not  be  required  the  same  amount  of  water  for  successful  irrigation  iu 
California  as  is  used  iu  India.  In  India  it  requires  about  1  cubic  foot  of  water  ruu- 
jiing  every  second  to  irrigate  200  acres  of  land  to  produce  cereals.  In  Granada,  Spain, 
where  cereals  are  produced,  I  cubic  foot  of  water  running  per  second  irrigates  about 
250  acres. 

One  inch  of  water  running  continually  irrigates  in  southern  California  about  10 
acres.  Even  less  than  this  amount  would  bo  required  in  portions  of  central  and 
northern  California. 

X. — The  Results  of  Irrigation  in  California. 

Los  Angeles  and  San  Bernardino  Counties  are  conspicuous  illustrations  of  what 
irrigation  can  accomplish.  Nothing  can  picture  the  change  which  has  there  been 
made  b^'  means  of  irrigation.  A  great  plain,  which  once  looked  like  a  desert,  is  now 
covered  with  beautiful  homes,  surrounded  with  orange  orchards  and  vineyards, 
dotted  with  towns  and  cities,  which  have  grown  up  everywhere  as  if  by  magic.  The 
popalatiou  has  more  than  quadrupled  in  a  single  decade.  Lands  which  sold  ton  years 
ago  at  from  |5  t'0|25  per  acre  now  sell  at  from  $100  to  $1,000  ^ler  acre,  andth^se\)i:l^<^^ 


194  IRRIGATION   AND   RECLAMATION    OP   ARID   LANDS. 

Hceni  to  be  iixed  from  what  tho  lauds  actually  produce.  Nor  is  tbis  condition  of  thiDgs 
l)eciiliar  only  to  sontberii  California.  In  Placer  County  water  has  for  some  years  been 
UHcd  for  tho  irrigation  of  orchards  and  vineyards  there  planted.  It  is  impossible  to 
dt'scribo  tho  cliauge  thus  created.  Orchards  of  every  variety  of  frnits,  from  tlie 
orange  and  lemon  to  the  apple,  and  vineyards  of  every  rare  variety  of  grape,  and 
nnts  of  all  known  varieties  grown  in  semi-tropioal  climates,  and  the  iig  and  the  olive, 
all  seem  to  ilourish  iu  the  foot-hills  of  Placer  County;  nor  does  the  resnlt  in  Placer 
County  seem  to  be  peculiar  to  that  locality,  for  everywhere  iu  the  foot-hills  of  the  Si- 
erra Nevadas,  where  irrigation  has  been  introduced,  the  resnlt  has  been  equally  snr- 
l)ri8iug. 

Tho  foot-hill  country  about  Oroville,  in  the  county  of  Butte,  where  water  has  been 
introduced,  is  no  loss  conspicuous  for  its  luxuriant  tree-growth.  Within  tho  lastfonr 
years  1,500  acres  of  orange  orchards  have  been  planted,  and  these  trees  seem  to  be 
thriving  well.  Tho  oranges  are  rich  in  color,  luscious  iu  taste,  and  attractive  as  to 
size.  This  is  mentioned  only  to  show  the  cilect  of  irrigation  upon  both  the  foot-hill 
and  valley  lands  of  the  State  of  California. 

More  marvelous  still  is  that  section  of  country  lying  about  half-way  between  the 
extreme  northern  and  southern  part  of  the  State.  We  refer  to  Fresno.  The  writerot 
this  Las  seen  Fresno  a  veritable  desert;  it  is  now  a  garden  of  surpassing  luxuriance 
and  great  beauty.  Within  tho  past  few  years  a  town  has  been  built  there,  which  haa 
a  population  of  over  10,000 ;  the  surrounding  country  is  cultivated  iu  everything  the 
farm  can  produce.  Indeed,  Fresno  County  is  to-day  the  great  raisin-grow* ing  center 
of  the  State,  and  nearly  every  variety  of  fruit  grows  abundantly.  There  a  beautiful 
orchard  stands  side  by  side  with  an  alfalfa  or  grain  iield.  Homes  are  literally  bid 
away  by  the  remarkable  ornamental  tree-growth  which  irrigation  has  caused.  Ten 
years  ago  the  lands  of  Fresno  sold  at  from  $S  to  |»20])er  acre :  now  the  same  land  witb 
water  on  it  sells  at  from  $75  to  $750  per  acre.  This  is  all  due  to  irrigation.  Kern 
County  is  another  conspicuous  landmark  on  the  road  to  successful  irrigation ;  more 
than  80,000  acres  of  land  is  being  irrigated  iu  that  county.  The  production  is  gen- 
erally alfalfa. 

Everywhere  in  California  during  the  summer  months  garden  vegetables  are  raised 
by  irrigation.  In  the  fall,  winter,  and  spring  months  in  most  parts  of  tho  State  they 
require  no  irrigation,  except  such  as  they  get  from  the  natural  rain-fall.  So  with 
strawberries;  this  fruit  is  universally  irrigated.  In  Santa  Clara  County  alou^itis 
claimed  there  are  1,500  jicres  of  laud  cultivated  in  berries,  all  of  which  are  irrigated; 
and  that  there  are  over  500  acres  cultivated  in  garden  vegetables,  which  are  also  ir^ 
rigated.  Even  in  northern  counties  like  Napa,  where  the  annual  ruin-fall  is  almost 
three  times  as  great  as  in  some  parts  of  southern  California,  strawberries,  other  small 
berries,  and  garden  vegetables  during  the  summer  months  are  universally  irrigated. 

Without  wishing  to  select  any  portion  of  the  State  to  give  it  especial  prominence  in 
this  report,  yet  it  would  seem  both  wise  and  necessary  that  the  most  conspicuous  ob- 
ject lessons  found  in  California,  in  the  way  of  irrigation,  should  be  particularly  and 
exhaustively  referred  to.  We  do  this  for  the  purpose  of  illustrating  wlhit  irrigation 
has  done  in  the  past,  what  it  is  doing  now,  and  what  its  possibilities  for  the  future 
are.  Your  conmiittee  has  therefore  selected,  as  special  examples  for  this  purpose, 
some  portions  of  southern  California  and  tho  San  Joacjuiu  Valley,  where  irrigation 
has  been  carried  on  for  a  great  many  years,  and  where  it  is  now  largely  and  most  snc- 
cessfully  adopted.  And  as  this  report  is  intended,  in  so  far  as  we  are  able  to  do  so,to 
place  facts  before  tliepeojde  both  of  our  own  State  and  the  people  of  other  secfionsof 
the  country,  as  well  as  the  committee  of  Congress  which  is  soon  to  visit  us,  we  have 
ventured  to  select  the  most  marked  and  illustrious  cxani])les  within  the  range  of  onr 
knowledge  to  ;:ive  more  forcible  expression  io  what  is  known  u])on  this  most  inter- 
esting subject.  Los  Angeles  and  Sau  Bernardino  Count  ies  arc  moNt  conspicuous  illos- 
Irations  of  what  is  being  done  in  irrigation  ;  and  we  the/efore  venture  to  juesent  the 
foll)wing  earefully-i)rcpared  yet  conservative  reports  from  those  two  counties,  and 
also  an  equally  interesting  and  couservative  reoort  from  a  part  of  the  Sau  Joaquin 
Valley. 

XI. — Necessity  for  Ikkigation  in  Poktionis  of  northern  California. 

The  Sacramento  Valley  contains  no  lands  strictly  arid  ;  but  most  of  that  great  val- 
ley would  be  benefited  by  irrigation,  and  as  to  which  ithe  Government  might  well 
lend  its  assistance,  at  least  to  tho  extcMit  of  dc^termining  the  water-storage  supply  or 
other  moans  of  irrigation. 

Large  area^of  ])lain  or  bench  lands,  lying  abovt^  the  bottom  lands  of  the  river,  are 
to  be  found  in  Shasta,  Tehama,  Hntte,  Colusa,  and  other  Counties.  They  are  ail 
within  reach  of  the  water  llowing  down  tlie  Sacramento  River  and  its  lateral  tributa- 
ries. Most  of  the  streams  emptying  into  the  Sacramento  from  the  Coast  Range  sink 
and  (lisaj))>ear  during  the  sunnner  not  farb<ilow  where  they  dcibouch  from  the  roount- 
aJiis  into  the  open  country  ;  but  at  tlielv  «ou\Hii!»  iVivitvi  a,xvi  \vvy^"Q  i^uautities  of  v^^ 
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and  oxtended  areas  of  wiitcr-shods.     It  is  believed  that  excellent  facilities  for  water 
storage  car  bo  fonud  on  all  these  streams. 

The  creeks  flowing  from  the  Sierras,  on  the  contrary,  are  generally  constant  and  un- 
failing, though  diminishing  in<iuantity  through  the  summer. 

In  Lassen  and  Modoc  Counties,  especially  in  Lassen,  will  be  found  an  extended  held 
of  usefulness  for  Government  work.  There  are  few  places  to  be  found  in  all  the  re- 
gions to  be  examined  by  the  Senate  committee,  covering  an  area  of  excellent  hinds, 
worthless  without  irrigation  and  invaluable  with  it,  where  all  conditions  are  so  favor- 
able for  immediate  rCvsiilts  as  in  Lasseu  County.  Nature  has  built  a  reservoir  in  Las- 
sen County  called  Eagle  Lake,  covering  an  area  of  1^5, 000  acres,  and  of  great  depth,  in 
many  places  over  1,500  feet.  A  tunnel  7,000  feet  long  would  tap  the  lake  12  feet  below 
the  surface;  and,  by  an  additional  open  tunnel  of  like  length,  the  lake  could  be 
tapped  20  feet  below  the  surface.  It  has  a  water  sht^d  of  over  400,000  acres  in  the 
regions  of  our  heaviest  rains  and  snow-fall.     Its  elevation  is  5,115  feet. 

Willow  Creek  was  probably  once  its  outlet,  and  through  subterranean  passages  now 
receives  its  first  esca)>ing  waters.  This  creek  runs  through  Willow  Creek  Valley  to- 
day and  into  Honey  Lake  Valley. 

The  Susan  River  rises  west  of  Eagle  Lake,  and  has  a  wat>er-shed  separate  from  that 
of  Eagle  Lake,  and  about  as  large.  It  flows  into  Honey  Lake  Valley  ;  very  fine  stor- 
age sites  are  to  be  found  near  the  source  of  this  stream,  consisting  of  lakes  and  ex- 
tended flats. 

The  irrigable  lands  of  Lassen  County,  lying  al>out  1,000  feet  below  these  sources  of 
water,  are  not  far  from  .500,000  acres ;  and  east  of  these  lands,  in  the  State  of  Nevada, 
is  an  area  of  like  extent,  which  would  form  a. part  of  this  scheme  of  irrigation.  The 
lands  are  rich, sandy  loam,  productive  with  water,  but  conij»arativ'»ly  useless  with- 
ont.  The  rlimate  of  Honey  Lake  Valley  is  most  delightful,  being  free  from  excessive 
heat  and  not  subject  to  very  low  temperatures.  Hardy  fruits  excel  here,  and  with 
irrigation  alfalfa  grows  luxuriantly,  producing  three  crops  in  a  season.  To  man3' 
Eastern  ijoople  the  climate  would  be  preferred  to  the  lower  valleys.  Here  there  is  a 
region  of  nearly  or  quite  1,000,000  acres  of  public  lands  that  can  not  now  be  settled 
upon,  but  are  nevertheless  capable  of  sustaining  a  large  population. 

A  rongh  calculation  shows  that  in  Eagle  Lake  there  is  already  stored  enough  water 
to  irrigate  500,000  acres  of  land  ;  and  at  the  head  of  Susan  River  com  j)aratively  cheap 
reservoir  sites  are  available  to  store  water  sufficient  for  a  half  million  acres  more. 

North  of  this  region  lies  Madelin  Plains,  a  large  area  of  good  lauds  if  irrigated. 

In  Modoc  County  like  areas  are  lying  idle  and  useless,  yet  are  capable  of  high  cul- 
tivation and  of  sustaining  a  large  i)0))ulation. 

These  lands  are  all  within  reach  of  water,  but  the  work  of  survey  is  expensive,  and 
there  being  no  way  by  which  capital  can  acquire  the  land,  there  is  no  probability  of 
any  relief  ever  coming  to  these  regions  except  by  Governmental  interposition. 

if  it  is  true  that  there  are  1,000,000  acres  of  land  which  may  be  irrigated  at  an  ex- 
pense of  $1,000,000,  and  that  these  lands  lie  upon  the  great  interior  desert  plain  of  our 
continent,  by  what  possible  scheme  could  the  Government  hope  that  enough  people 
woald  go  there  in  advance  and  expend  the  money  which  they  must  do  before  the  land 
is  available?  The  Government  must  either  do  the  work,  or  it  must  give  to  capital 
something  more  than  the  vague  expectation  that  people  will  buy  the  water. 

Ah  a  first  step,  the  surveys  of  irrigable  land  and  sites  of  reservoirs  will  prove  bene- 
ficial. The  duties  of  the  Senate  committee  must  reach  beyond  the  mere  demonstra- 
tion that  land  and  water  may  be  brought  together.  It  must  show  how  this  may  be 
done  and  ought  to  be  done  by  the  General  Government. 

XII.— Owens  Valley,  in  Inyo  County. 

Inyo  County,  Cal.,  is  especially  adapted  to  irrigation,  i>articularly  that  part  of  it 
known  as  Owens  Valley.  From  Olancha  to  the  head  of  Round  Valley  is  100  miles; 
the  whole  of  this  distance,  a  strip  of  country  from  4  to  (5  miles  in  width,  is  susceptible 
of  irrigation.  There  are  from  300,000  to  400,000  acres  of  land  of  unsuri)as8ed  ferti lity 
which  are  utterly  worthless  without  the  use  of  water.  It  is  claimed  by  experienced 
engineers  that  the  Owens  River  ciuries  on  an  average,  and  during  the  suinmer  months, 
water  enough  to  place  at  least  a  surface  depth  of  15  inches  upon  an  area  of  300,000  acres 
of  land,  and  this  without  preparing  catchment  reservoirs.  A  large  i>ortion  of  this 
country  is  still  a  part  of  the  public  doman.  Less  than  12,000  acres  of  land  are  now 
cultivated  in  Owens  Valley. 

xni. — Irrigation  in  Los  Angeles  and  Orange  Counties. 

In  considering  the  snlnect  of  irrigation  in  Los  Angeles  and  Orau*;e  Ci>w\\Vw^,  vs'v^  K\\\vV 
it  a  complicated  one.    The  number  of  ditches  run  into  t  he  huudnnVH,  v\.\u\  Uu>  wwwAwy 
of  syateiDfi  nod  tfabs^ateiwi,  companiva  and  associiilious,  to  scveiu-V  ^<iOT<i\i,      VVwt 
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lougth  of  tlie  <litchcB  is  LiiudrodM  of  inileo,  irrigating  inaDy  varietios  of  soil  and  crops. 
The  area  of  actually-irrigatud  lauds  in  tlio  two  counties  is  in  the  vicinity  of  150,000 
acres. 

The  sources  of  the  irrigating  water  supjdy  of  these  counties  are  the  rivers  Los  An- 
geles and  San  Gabriel,  iu  Los  Angelew  County,  the  lower  part  of  the  Santa  Ana  in  Orange 
County  (the  ui>i)er  part  being  in  San  Bernardino  County),  many  creaks  and  small 
streams  whose  flow  is  of  short  duration,  springs  and  springy  lands  (called,  cienegafl), 
and  many  hundreds  of  artesian  wells.  The  rivers,  except  the  Los  Angeles,  rise  in  the 
high  mountains  and  are  practically  perennial.  It  is  true  their  waters  disappear  in  their 
sands  during  most  of  the  dry  season  soon  after  debouching  from  the  mountains,  but  they 
reappear  at  int^^rvals  all  the  way  to  the  sea,  and  can  be  taken  out  at  Almost  any  point 
along  their  channels  by  simply  running  ditches  into  them.  The  wat-er  supply  in  the 
rivers  alone  is  sutllcient  to  irrigate  all  the  land  of  the  counties  to  which  water  coald  be 
advantageously  ap])lied,  if  properly  stored  and  distributed.  The  volume  of  the  streams 
in  winter  is  enormous — utterly  beyond  computation,  and  but  a  small  portion  of  it  would 
need  to  be  saved  for  use  in  the  dry  season.  The  average  summer  flow  of  tho  San  Gabriel 
River  is  about  10,000  inches;  that  of  the  Los  Angeles  River  is  3,750  inches,  and  that 
of  the  Lower  Santa  Ana  4,000  inches.  This  estimate  is  of  surface  flow  only.  During 
the  usual  throe  mouths  of  the  irrigating  season  tho  water  is  all  appropriated :  it  is 
not  all  utilized,  however,  as  much  is  wsisted  both  by  seepage  and  evaporation  m  the 
open,  porous-earth  ditches  in  which  it  flows,  and  much  is  allowed,  to  run  to  waste. 
The  streams  whose  waters  rarely  show  ontside  the  mouths  of  their  gorges,  except 
under  the  influence  of  considerable  rain-fall  are  capable  of  furnishing  a  great  quan- 
tity of  water  for  storage.  In  many  instances  they  are  tho  only  source  of  supply  for 
the  higher  mesa  and  foot-hill  lands,  and  are  well  worth  the  expenses  of  storing:  for 
some  of  these  lands  yield  fruits  in  the  greatest  perfection,  and  they  are  nnqnestiona- 
bly  the  most  healthful  and  delightful  dwelling  ])laces.  A  great  deal  of  water  is 
obtained  fnmi  springs  and  springy  lands.  These  lauds  are  found  all  the  way  from 
the  mountains  to  the  sea ;  but  the  greater  number  of  those  used  for  irrigation  are 
situated  on  the  higlior  x)lains  or  at  the  base  of  the  main  range.  Tho  most  notable 
instances  of  these  sources  of  supply  are  the  springs  and  marshy  lands  of  Pomona  on 
the  eastern  border  of  Los  Angeles  County,  the  springs  of  Santa  Anita  and  San  Gabriel, 
the  marsh  lands  of  the  Rio  Honda  and  Puso  de  Bartola  near  the  cent>i^r,  and  those  at 
the  head  of  the  Los  Angeles  River,  on  the  San  Bernardino  Plains  near  tho  west  line. 
They  furnish  many  hundred  inches  of  water,  and  are  among  tho  most  reliable  and 
valuable  of  water  rights. 

TUE  ARTESIAN  WELLS  OF    TUB  TWO  COUNTIES  AFFORD  A  VERY  LARGE   AMOUNT  OF 

WATER. 

Pomona  orchards  are  largt^ly  supplied  by  them.  So  are  those  of  the  Santa  Anita 
and  San  Gabriel  Valleys;  while  the  lower  cojist  plain  has  hundreds  of  such  wells  ir- 
rigating lields  of  alfalfa,  vegetables,  and  most  varieties  of  fruit.  Tln^se  wells  have 
an  average  bore  of  six  inches,  depth  of  1.50  feet,  and  a  flow  of  two  inches.  Not  more 
than  one-third  of  them,  however,  are  (lowing — that  is,  about  1,500. 

There  is  promise  of  the  develoj)niont  of  great  «iuantities  of  water  by  the  constrnc- 
tion  of  KubuiergcMl  dfims  in  the  gravc;l-fllled  channels  of  the  streams.  There  are  sev- 
eral such  dams  in  the  county ;  but  1  have  been  unable  to  get  statistics  with  regard 
to  but  one.  That  was  built  in  the  Pacorima,  a  stream  in  the  northeast  corner  of  the 
San  Fernando  basin.  The  owner  claims  it  to  be  the  largest  in  tho  world;  it  is  6<K) 
feet  long,  with  an  average  depth  of  (iO  feet.  It  consists  of  a  wall  6  feet  thick,  of 
gr.initt)  bowlders  and  Portland  cement,  built  uj)  from  bed-rock  and  tilled  against, 
bjiek  and  front,  with  sand  and  gravel.  It  developed  a  subterraneous  stream  40  feet 
wide  and  1()  feet  dee]).  Unfortunately,  through  some  fault  in  construction,  the  dam 
was  unable  to  retain  the  waters  but  a  short  time  after  its  completion  last  year. 

SUB-IRRIGATING  SYSTEMS  HAVE  BEEN  CONSTRUCTED. 

Tlu'y  consist  of  ceuieut  pii>e  of  the  snuiller  dimensions  laid  at  a  depth  of  the  deep- 
est ]>lowing.  The  pipe  cannot  endure  much  ])res8ure,  and  requires  to  be  laid  nearly 
levcrl.  The  ends  of  the  ])ine8  are  i)erforatod  to  admit  a  flow  of  tho  water  iutothe 
eart  h  about  the  roots  of  the  trees.  By  a  patented  process,  a  continuous  pipe  is  laid 
at  the  recjuired  dex>th.  Subirrigation  recjuires  much  less  water  and  no  surface  work 
except  cultivation.  It  discourages  the  growth  of  weeds  and  prevents  the  hardeuiDg 
of  the  ground  about  the  trees.  As  at  present  api)lied,  however,  it  does  not  unifonnly 
moisten  the  earth  inclosing  the  roots,  and  is  not  regarded  as  a  completp  success. 
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TIIE  FACILITIES  FOR  STORAGE. 

There  is  a  difference  of  opinion  among  engineers.  Some  think  there  are  many  basins 
and  cailons  in  the  mountains  whicli  are  adapted  to  the  purpose,  and  others  think  these, 
on  most  streams,  are  wanting.  Most,  however,  agree  tliat  the  bench  lands  furnish 
abundant  opportunities  for  the  construction  of  reservoirs.  The  storage  of  water  in 
the  cafions  may  be  effected  by  throwing  dams  at  favorable  places  across  the  mouths 
of  sach  cailons  or  basins  as  have  the  Icist  wash,  and  afford  the  largest  capacity  and 
possibility  of  leading  the  water  into  them  from  adjacent  streams. 

The  reservoirs  on  the  bench  lands  may  bo  constructed  by  excavating,  and  at  much 
less  expense  than  those  in  the  canons,  and  be  of  much  safer  character.  They  woukl 
not,  however,  be  able  to  deliver  their  waters  at  so  high  an  elevation,  and  would  leave 
considerable  land  to  be  supplied  from  other  sources.  The  filling  of  such  reservoirs  is 
effected  by  piping,  finming,  or  ditching  from  the  upper  waters  of  the  streams.  There 
are  a  number  of  reservoirs  of  both  kinds,  finished  and  in  process  of  construction,  of 
capacity  varying  from  a  few  thousand  to  a  billion  gallons.  One  on  Mormon  Creek, 
in  the  rim  of  the  San  Fernando  basin,  is  of  more  than  the  latter  capacity. 

Suffice  it  to  say  there  is  no  lack  of  facilities  for  the  storage  of  water  with  safety  and 
profit.  The  tirst  expense,  however,  is  very  great ;  and  private  enterprise  is  not  ready 
to  undertake  it  on  a  largo  scale  except  in  the  most  favorable  localities.  The  waters 
of  f.he  San  Gabriel  River  brought  out  upon  the  higher  hill-lands  of  the  Ayusa  or  Du- 
arte  would  suffice  to  irrigate  jSi  the  great  valley  below,  the  coast  plain  beyond,  and 
the  intervening  range  of  hills  to  their  very  tops.  The  waters  of  Millard  Canon  and 
the  Arroyo  Seco,  stored  in  the  vicinity  of  the  Giddings  ranch,  or  the  lands  of  the  John 
Brown's  sons,  or  other  available  places,  could  be  made  to  flow  over  the  San  Rafael 
hills  and  those  in  and  adjoining  east  Los  Angeles.  So  with  the  San  Dimas  and  the 
streams  of  Santa  Anita,  Eatron,  Tejunga,  Pacorima,  San  Fernando,  Mormon  Creek, 
Verdngo,  an<l  Santiago,  whose  flow  in  the  aggregate  is  enough  to  supply  all  the  lands 
between  them  and  the  ocean  many  times  over.  Also  over  the  range  in  the  hitherto 
regar<led  irredeemable  desert  of  the  Mojave,  where  most  of  the  land  still  belongs  to  the 
Government,  and  the  soil  is  as  rich  as  lies  under  the  sun,  whole  townships  of  the  finest 
raisin  grape,  fig,  and  deciduous  fruit  land  may  bo  irrigated  by  the  waters  of  the  Mo- 
jave, Big  and  Little  Rock  Creeks,  Oak  Creek,  and  some  others — most  of  which  show  sur- 
face water  only  in  the  rainy  season — if  those  waters  are  husbanded,  as  there  are 
abundant  facilities  for  doing.  And  in  the  Newhall  region,  the  Santa  Clara,  the  San 
Fraucisquito,  and  the  Castaic  may  be  made  to  greatly  increase  the  productiveness  of 
the  valley  and  the  wealth  of  the  county. 

The  number  of  acres  of  good  land  which  require  irrigation  are,  south  of  the  mount- 
ains, according  to  the  State  engineer's  estimate,  460,900.  North  of  the  Sierra  Madre 
range,  Los  Angeles  County  shares  with  Kern  and  San  Bernardino  in  the  great  Mojave 
desert,  so  called.  This  desolate  region  contains  many  thousand  square  miles.  In 
these  three  counties  one-half  of  this  is  probably  arid  beyond  redemption;  one-half  of 
the  remainder  is  too  rough  and  mountainous  to  be  valuable  for  cultivation,  but  the 
remainder  is  mostly  highly  fertile  soil,  lying  favorably  for  the  application  of  water. 
Of  this  vast  .territory,  Los  Angeles  County  possesses  2oO,000  acres  which  can  bo  made 
to  comfortably  sustain  a  population  of  100,000  people.    ^ 

It  is  stated  that  the  lowest  summer  flow  of.  the  Mojave  River  is  about  5,000  inches. 
The  average  flow  for  six  months  in  the  year,  the  winter  and  spring  months,  is  from 
20,000  to  30,000  inches,  during  May,  June,  and  July  more  than  10,000,  and  for  the  rest  of 
the  season  more  than  5,000  inches.  Of  this  the  Hesperia  Land  and  Water  Company 
has  filed  a  claim  of  5,000  inches.  The  Hesperia  Company  irrigates  about  300  acres 
of  land,  and  is  flooding  15,000  acres  for  the  purpose  of  preparing  it  for  cultivation 
with  the  use  of  less  water  than  it  would  otherwise  rotjuire.  The  remainder,  proi)orly 
cared  for,  will  redeem  half  a  million  acres  of  now  absolute  desert  and  make  it  as 
rich  and  blooming  as  the  plains  of  Babylon  thirty  centuries  ago. 

SITES  FOR  STORAGE   RESERVOIRS  ARE  ABUNDANT. 

The  land  is  mostly  Government  land,  and  tlio  profits  thereon  would  pay  for  enor- 
mous and  elaborate  works.  Big  and  Ijittic  Rock  Creeks,  which  debouch  upon  the 
desert  plain  at  higher  elevation,  west  of  the  Mojave  River,  are  wholly  within  Los 
Augeles  Connty.  Their  flow  in  winter  is  tlionsands  of  inches,  and  in  summer  is 
KQmcient,  as  at  present  handled,  to  irrigate  several  hundred  acres.  Facilities  for 
storage  on  these  creeks  are  as  abundant  as  on  the  Mojave.  The  land  below  is  still 
owneci,  for  the  most  part,  by  the  Government.  The  universal  testimony  is  that  it  is 
as  fertile  as  the  best.  It  is  covered  with  grass  and  flowers  during  several  months  of 
the  year,  and  is  capable,  under  irrigation,  of  producing  the  most  luxuriant  and  profit- 
able crops.  Artesian-well  boring  has  proved  succesafnl  in  places  on  the  desert,  but 
the  expense  is  of  coarse  greater  tlian  elsewhere.    The  legVoii  \»  o\i^  oi  XXi'Ci  vsitt^\» 
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healthful  on  the  ^lobe.  Its  hot,  dry  atnio»pliere  is  found  conf^enial  to  many  people. 
It  is  especially  adapted  to  the  ])roduction  ot  certain  crops,  as  thofi||^  and  raisin  grape. 
It  i>roduce8  iii  some  places  as  tine  wheat  as  is  raised  anywhere,  but  to  l>ocome  habit- 
able for  any  more  than  a  few  scattered  families  or  small  communities,  it  must  have 
water  to  save  its  crops  in  summer.  We  have  an  engineer's  report  with  regard  to 
Little  Rock  Creek.  He  finds  ample  winter  flow  to  fnrnish  irrigation  water,  if  stored, 
for  270,000  acres,  allowing  1  inch  to  f)  acres.  He  allows  for  30  icchcs  of  evaporation, 
and  finds  sites  and  gives  estimates  for  two  reservoirs,  the  larger  one  having  a  capacity 
of  644,000,000  gallons,  and  to  cost  $12.5,000.  There  is  reported  from  the  same  locality 
800  acres  to  which  water  is  applied;  200,000  acres  irrigable — ono-half  of  which  be- 
longs to  the  Government ;  14  miles  of  ditches.  Value  of  irrigable  land,  $50  per  acre; 
non-irrigable  land,  jfl.l.')  p«^r  at^re;  the  number  of  artesian  wells  in  the  region,  seven, 
with  an  average  depth  of  li40  feet  and  average  flow  of  12  inch<»^.  Tho  oonnties  of 
Los  Angeles  and  Orange  have  an  area  of  4,812  square  milcNor  3,071>,()H0  acres.  Tbeir 
])opulation  is  fully  150,000  souls.  Without  irrigation  not  on(^-quarter  of  this  numlier 
would  be  living  there;  and  **  this  in  sitite  of  tln^  fact  that  those  two  counties  pro- 
<luce  more  than  <me-half  of  the  com  of  the  State  almost  allogethrr  withont  irriga- 
tion ;  that  there  are  nearly  90,000  acres  of  good  land  that  require  no  irrigation." 

The  land  now  irrigated  is  about  150,000  acres,  and  this  is  the  basis  of  niaintenanco 
of  113,000  people.  Theoretically,  no  increase  of  (his  population  is  wanted  withont 
a  corresjionding  increase  of  irrigated  lands.  Factories  and  mineral  developments, 
travel  and  transportatiou  by  sea  and  land,  and  the  health  fulness  nnd  delightfiilness 
of  the  climate,  v/ould  add  to  the  population  ;  but  the  cost  of  living  would  he  in- 
creased iu  proportion  to  growth,  the?  houics  of  the  poor  would  no  longer  be  those  of 
people  who  control  their  own  destinies;  and  this  would  become  a  rich  man's  para- 
dise— a  thing  not  to  be  desired. 

FORMER  AND  PRESENT  POPULATION. 

Ten  years  ago  the  population  of  the  counties  was  little  over  30,000.  Fifteen  years 
ago  the  land  on  which  Pasadena  now  stands  was  held  at  |7  per  acre  ;  in  seven  years 
it  was  valued  and  sold  in  large  quantities  at  from  $500  to  $1,000  per  acre.  This  was 
for  orchards — not  city  lots— orchards  made  possible  only  by  a  sni)ply  of  moisture  for 
the  roots  of  the  trees  during  the  long  arid  season  of  the  year.  So  with  the  whole  of 
the  groat  foot-hill  region  along  the  base  of  the.  Sierra  Madre  range  from  Tejnnga  and 
Crescenda  Canada  on  tho  west  through  Altadena,  Sierra  Madre,  Lamanda  Park,  Santa 
Anita,  Monrovia,  Duarte,  Ayusa,  Glendora,  Alosta,  San  Diuias,  Lordsburg,  Caca- 
monga,  Rialto,  Kedlands,  and  over  tho  San  Gorgonio  Pass  into  the  desert  at  Indio, 
an<l  again  at  Riversides  and  Arlington,  and  places  too  numerous  to  mention.  The 
growth  has  been  proportionate  to  the  extent  to  which  irrigation  has  been  carried. 
Tho  region  mentioned  was  almost  worthless  even  for  grazing  purposes,  and  was  as 
inca])able  of  sustaining  a  poi)nlation  as  the  Mojave  desert  itself.  Now  visit  it  and 
you  will  lind  it  the  most  charming  region  and  the  most  vabiable  land  in  all  California, 
or  in  the  United  States  for  that  matter. 

IRRIGATING  CONDUITS  FOR  THE   WATER  OBTAINED  FROM  THE  MOUNTAINS 

In  every  direction,  either  abov(^  or  below  tho  surface  like  a  spider's  web,  the  ditches, 
flumes,  and  jupes  are  leading  the  life-giving  llnid.  It  is  for  the  most  part  above  the 
region  of  wells,  so  that  the-  water  for  all  pnr]iOHes  has  to  Im^  brought  in.  Where  no 
provision  luis  been  made  for  supi)lying  a  locality  from  running  streams,  a  reservoiris 
made,  or  other  metho<ls  adopted.  The  mountains  are  boied  find  tunneled  for  seepage 
and  spring  water ;  wet  pi  .ices  in  the  canons  and  gulehes  are  uuderdrained  ;  springs 
are  cleaned  out,  and  reservoirs  of  various  sizes  constructed  to  incretise  and  store  the 
flow.  Pipes  are  laid  for  long  distances  into  the  canons  to  bring  the  trickling  streams 
from  their  hiding  places  to  the  light  and  usefulness.  Ingenuity  find  experience  as 
well  as  capital  are  required  to  find  many  of  these  waters.  Much  money  has  been  ex- 
I)ended  to  little  purpose  in  such  work  ;  but  a  great  many  inches  of  flow  have  been 
obtained  in  this  way — nmch  more  than  enough  to  compensat.e  for  the  outlay  in  this 
direction. 

In  the  ranges  of  hills  ])etween  the  mountains  and  ocean,  water  has  been  and  is  be- 
ing develope<l  in  thci  same  way  ;  but  the  diflercnee  in  the  soil  and  the  nioistnre  home 
on  the  ocean  breeze  renders  less  water  necessary,  and  the  same  enterprise  in  obtain- 
ing it  has  not  been  displayed.  The  WhitLJer  Colony  is  a  notable  exception  to  this 
rule  as  to  enterprise,  though  not  as  to  need  of  irrigation.  There  are  probably  now 
Ij.'SOO  miles  of  irrigating  conduits  in  those  two  counties. 

The  character  of  these  conduits  is  continually  (ihanging.  Flumes  are  being  sub- 
stituted for  catch-ditches,  and  cement  or  iron  jyipcs  for  both.  There  are  now  quite 
400  miles  of  underground  conduits.     Every  system  and  character  of  irrigation  is  hei6 
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exemplified— from  the  aucieot  methods  of  the  Indians  and  Mexicans  to  the  most  im- 

E roved  modern  systems,  including  subirrigation,  Hooding  the  lands,  channels  and 
aainSi  slow  streams  and  deep-wetting,  quick,  full,  and  frequent  flow,  the  use  of  1 
inch  to  10  acres,  and  of  an  inch  to  1  acre  (the  inch  flow  giving  L2,5G0  gallons  per  day, 
equivalent  to  4|  inches  rain-fall  in  the  one  hundred  days  of  the  irrigating  season),  and 
80  on,  od  infinitum.    All  phases  of  the  subject  may  be  found  treated  here. 

In  most  instances  the  value  of  the  water-right  and  the  appurtenances  is  divided 
into  shares,  and  then  are  owned  by  each  irrigator  in  proportion  to  the  number  of 
acres  he  wishes  to  irrigate.  He  pays  his  share  of  the  expenses,  and  takes  his  share  of 
the  water  in  his  turn,  which  is  settled  by  agreement  at  the  beginning  of  the  irrigat- 
ing season.  The  amount  of  water  applied  to  irrigation  depends  upon  contingencies. 
The  water  is  measured  by  inches  or  heads,  1  inch  being  the  amount  that  will  flow 
through  an  inch-square  orifice  under  4-inch  pressure.  The  head  nominally  is  100 
inches ;  the  run  is  for  any  number  of  hours  according  to  agceement,  usually  from 
twelve  to  twenty-four.  The  irrigating  season  is  ordinarily  about  three  months,  July, 
Angust,  and  September.  A  man  is  employed  to  turn  the  water  to  each  irrigator  as 
his  time  comes ;  this  man  is  called  a  '^  Zanjero,"  as  the  ditch  in  Spanish  is  called  a 
**  Zanja.''  He  receives  from  $1  to  $1.50  per  day  for  the  season.  The  cost  per  acre  is 
from  5o  cents  to.  fl.oO  for  the  year,  which  covers  all  expenses.  Many  of  the  open 
ditches  are  injured  during  the  rainy  season,  and  a  great  deal  of  ditch  repairing  is  re- 
quired at  the  beginning  of  every  dry  season.  The  pipe  system  escapes  this  and  other 
drawbacks  which  attend  the  old,  crude  methods  of  the  first  settlers. 

The  average  rain-fall  of  the  region  is  about  12  inches,  running  from  a  light  precip- 
itation near  the  coast  to  a  copious  one  in  the  mountains  and  foot-hills,  though  diflfer- 
i*nt  parts  of  both  localities  are  more  or  less  differently  farmed.  There  have  been  no 
droughts  in  ten  years,  but  droughts  can  have  no  such  effect  upon  the  region  as  for- 
merly. The  people  know  so  well  how  to  use  and  husband  the  moisture  that  no 
material  damage  could  be  done  to  the  country  by  a  lack  of  rain-fall  that  did  not  con- 
tinue for  several  years.  We  have  no  general  failure  of  crops,  and  every  year  makes 
assurance  doubly  sure  that  it  can  never  occur  again. 

The  value  of  land  in  this  section  lies  in  the  water.  In  the  San  Gabriel  Valley  wa- 
ter has  actually  been  sold  at  the  price  of  $15,000  per  inch,  which  price  at  1  inch  to  10 
acres  would  be  $1,500  per  acre.  The  average  value  of  the  product  of  unirrigated 
land  is  not  more  than  one-tenth  that  of  irrigated. 

The  difference  in  the  variety  of  the  crops  possible  to  raise,  and  in  the  capacity  of 
the  two  kinds  of  land  to  sustain  population,  is  quite  as  great.  The  improvement  in 
the  character  of  the  population  is  as  marked  as  in  numbers;  intelligence  and  energy 
distinguish  the  new  occupants  of  this  country  from  the  old.  With  regard  to  the  prac- 
tical knowledge  of  irrigation,  there  is  probably  no  field  in  the  world  where  it  is  more 
exhaustive  than  in  these  two  counties.  It  has  been  applied  here  for  more  than  a 
hundred  years,  and  has  gradually  grown  from  the  simple  methods  of  Spanish-Ameri- 
can settlers  to  the  most  elaborate  of  modern  systems. 

XIV. — Irrigation  in  San  Bernardino  County— Storage  Reservoirs  as  Aids 

TO  Irrigating  Systems. 

The  great  value  of  storage  reservoirs  is  just  beginning  to  be  appreciated  in  southern 
California  since  the  actual  use  of  water  from  Bear  Valley  reservoir  has  commenced, 
in  connection  with  the  natural  flow  of  the  Santa  Ana  River. 

The  supply  of  water  from  a  stream  is  just  the  reverse  to  the  demands  made  upon  it 
for  irrigating  purposes.  The  natural  stream  is  large  in  January,  diminishes  in  size 
till  July  or  August,  and  then  increases  in  volume  till  January  again. 

The  use  of  water  for  irrigating  puiposes  is  least  in  January,  and  increases  gradually 
until  August,  and  then  diminishes  again  till  January. 

The  value  of  a  stream  for  irrigating  purposes  is  measured  by  the  duty  its  water 
will  do  at  that  season  of  the  year  when  the  most  water  is  required,  or  when  the 
stream  will  irrigate  the  smallest  amount  of  land. 

All  surplus  water  at  other  seasons  of  the  year  is  of  no  value  for  irrigation  purposes, 
except  as  it  can  be  stored  for  future  use. 

Suppose  we  have  a  stream  of  water  that  carries  1,000  inches  under  a  4-inch  press- 
ure, or  20  cubic  feet  of  water  per  second,  at  the  driest  time  of  the  season — say 
Au^st— of  each  year.  This  stream  of  water  is  suflScicnt  in  Sau  Bernardino  County 
to  irrigate  5,000  acres  of  land  in  good  shape,  or,  if  conditions  are  favorable,  perhaps 
10,000  acres.  The  water  in  the  stream  is  not  all  called  into  use  until  the  months  of  July 
and  August,  and  then  at  times  every  drop  must  be  utilized.  During  June  and  Sep- 
tember there  is  enough  water  for  20,000  acres,  and  during  the  balance  of  the  year 
there  is  enough  to  irrigate  from  25,000  to  50,000  acres  or  more.  These  are  rough 
eetimatee,  but  they  are  practically  correct,  although  in  different  seasons  the  irr\^«kV 
lag  oapaeity  of  the  stream  will  differ. 
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Now  the  theory  of  the  people  should  bo  to  famish  an  independent  snpply  of  water 
that  conld  be  turned  into  this  irrigatiou  system  at  a  time  when  it  will  do  the  most 
good. 

Suppose  that  it  was  desirable  to  make  this  stream  irrigate  50,000  acres  of  land 
where  it  now  irrigates  but  5,000  acres. 

To  do  this  woric  would  require  9,000  iuches  additional  in  July  and  Angnst,  perhaps 
5,00u  inches  additional  in  June  and  September,  2,000  inches  additional  in  May  and 
October ;  and,  as  a  rule,  the  stream  would  take  care  of  the  entire  tract  during  the  re* 
mainder  of  the  year. 

He^e  we  find  that  a  stream  of  water  equal  to  30,000  inches  for  one  month  would 
irrigate  40,000  acres  of  land,  whereas  if  it  were  not  used  in  connection  with  a  natnral 
stream  it  would  not  irrigate  one-quarter  that  amount.  This  would  require  a  reser- 
voir 1  mile  square  and  about  an  average  of  55  feet  deep. 

Bear  Valley  reservoir,  in  San  Bernardino  County,  was  started  as  an  experiment, 
but  it  has  proved  itself  more  valuable  than  its  founders  had  hoped  it  would  be,  and 
steps  are  being  taken  to  make  it  still  more  valuable  by  increasing  its  capacity  and 
constructing  a  dam  to  a  height  of  120  feet,  whereas  its  present  height  is  but  50  feet. 
This  reservoir  is  located  (5,000  feet  above  the  sea-level,  whore  the  evaporation  is  very 
light,  and  where  the  water  can  bo  stored  in  its  natural  purity. 

This  reservoir  commands  the  entire  San  Bernardino  Valley  on  both  sides  of  the 
Santa  Ana  River  from  the  mountains  to  the  chain  of  hills  which  separate  the  interior 
valley  from  the  coast  valleys  of  Orange  County.  This  great  interior  valley  extends 
from  Pomona  on  the  west  to  San  Gorgonio  Pass  on  the  east,  a  distance  of  50  miles, 
and  from  the  Sierra  Madre  Mountains  on  the  north  to  the  Tomescal  Mountains  on  the 
south,  a  maximam  width  of  25  miles. 

In  this  great  valley  is  to  be  found  Pomona,  watered  by  the  waters  of  San  Antonio 
Creek  and  artesian  wells ;  Chino  with  its  vast  extent  of  moist  land,  and  its  large  tract 
of  dry  land  irrigated  by  artesian  water  from  the  Pomona  artesian  belt ;  Ontario 
irrigated  from  San  Antonio  Calion,  and  by  wat-ers  flowing  from  a  tunnel  run  for  half 
a  mile  beneath  the  bod  of  the  San  Antonio  Creek;  Cucamonga  irrigated  by  the 
waters  of  Cucamonga  Creek  and  by  artesian  wells  and  by  tunnels  run  beneath  large 
cienegas ;  Etiwanda  irrigated  by  waters  from  Etiwanda  and  other  canons,  and 
Rial  to  watered  by  Lytic  Creek.  These  form  a  group  of  thrifty  settlements  extend- 
ing along  the  foot  of  the  nionntains  to  the  west  of  San  Bernardino. 

The  city  of  San  Bernardino  is  located  in  the  midst  of  a  large  tract  of  artesian  land 
that  that  is  naturally  moist,  and  that  covers  over  20  square  miles  of  territory. 

Through  this  artesian  belt  flows  the  Santa  Ana  River,  which  in  summer-time 
gets  its  entire  available  water  supply  from  its  tributaries,  which  take  their  rise  in 
this  moist-land  section;  for  at  the  mouth  of  the  caQon,  wliere  the  river  debouches 
from  the  mountains,  the  entire  stream  is  taken  from  the  river-bed,  one-half  to  irrigate 
Highlands  on  the  north,  and  the  other  half  to  irrigate  Lugonia,  Redlands,  and  Old 
San  Bernardino  on  the  south. 

The  mouth  of  the  Santfi  Ana  CaQon,  whore  these  waters  are  taken  out,  is  aboat 
2,000  feet  above  sea  level. 

Farther  down  the  stream  and  on  the  southeast  bank  is  to  be  found  the  Riverside 
settlement.  This  valley,  or  section  of  the  valley,  comprises  12,000  acres  under  iho 
Riverside  system  of  canals,  which  take  their  water  from  the  Santa  Ana  River  and 
from  its  principal  tributary.  Warm  Creek.  Above  this  lies  the  Gage  tract  of  10,000 
acres,  irrigated  from  the  Gage  canals,  which  take  their  waters  mostly  from  artesian 
wells;  and  still  above  this  is  another  strip  of  5,000  acres,  which  is  being  irrigated 
from  a  system  of  wells  located  to  the  northeast  of  San  Bernardino,  and  piped  to  the 
land,  a  distance  of  about  10  miles.  This  gives  the  Riverside  section  a  tract  of  country 
amounting  to  about  27,000  acres. 

Still  farther  down  the  river,  and  on  the  same  side,  is  located  South  Riverside, 
with  about  8,000  acres  on  the  south  side  of  Tomescal  wash,  and  about  3,000  acres  on 
the  north  side  of  the  wash,  the  latter  tract  being  known  as  Auburndale.  Thef<e 
tracts  are  being  irrigated  by  waters  from  cienegas  and  artesian  wells  located  in  the 
Tomescal  Valley,  about  (i  miles  above  the  upper  edge  of  the  tract.  These  waters  are 
conveyed  to  the  tract  in  a  32-inch  cement  pipe,  and  then  distributed  in  smaller  iron 
and  cement  pipes. 

On  the  opposite  side  of  the  river  from  Riverside  is  situated  the  Jnrupa  tract  of 
land,  comprising  about  25,000  acres,  over  half  of  which  is  moist  or  semi-moist  land, 
while  the  other  half  is  fine  orange  laud,  and  is  to  be  irrigated  by  water  developed  in 
the  lowlands  along  the  Santa  Ana  Rivc^r,  and  by  water  from  the  artesian  belt.  All 
ready  the  canal,  with  a  capacity  of  5,000  inches,  is  nearly  completed  to  the  lands,  at 
a  cost  of  ^150,000;  and  about  1,000  inches  of  water  are  flowing  therein — more  water 
than  is  yet  needed  by  the  3,000  acres  now  under  the  comitleted  portion  of  the  canal. 

This  review  completes  the  principal  irrigated  sections  of  this  great  valley. 

Thore  is  probably  enough  wjitor  in  sijjlit,  to-day,  to  irrigate  one-half  of  the  irriga- 
blOf  arable  land  in  the-  San  Bernard'iuo  V*a\\o>^*,  a.\\(V  HXiOxa.^'a  tee^rvoirs  must  bade- 
peaded  upon  largely  to  complete  the  work. 
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To  the  sontli  and  east  of  this  valley  is  another  large  valley,  the  San  Jacinto,  which 
is  abont  25  miles  long  by  15  miles  wide.  This  is  a  large  body  of  fine  land,  at  present 
mostly  sparsely  settled,  principally  because  of  lack  of  water.  In  the  upper  end  of 
the  valley  is  situated  the  town  of  San  Jacinto,  in  quite  an  extensive  artesian  belt. 
The  San  Jacinto  River  furnishes  some  water  for  irrigation  purposes,  but  the  supply 
is  limited.  Upon  the  headwaters  of  this  stream,  which  heads  in  the  mountains  boar- 
ing  the  same  name,  is  a  small  mountain  valley  very  similar  to  that  of  Bear  Valley, 
where  the  Hemet  Valley  Reservoir  Company  has  taken  steps  to  construct  a  reservoir 
that  will  do  for  San  Jacinto  what  the  Bear  Valley  reservoir  is  doing  for  the  San  Ber- 
nardino Valley.  It  is  a  feasible  project,  however,  to  irrigate  this  entire  valley  from 
the  waters  of  Bear  Valley  jeser voir,  by  means  of  a  pipe,  10,  or,  perhaps,  20  miles  long 

There  are  other  reservoir  sites  in  the  mountain  valleys  that  can  yet  be  utilized. 

There  is  one  located  on  the  north  side  of  the  mountains  on  a  branch  of  the  Mojave 
River  high  up  in  the  mountains,  so  that  from  the  mouth  of  the  reservoir  a  short  tun- 
nel through  the  mountains  would  deliver  the  water  out  into  the  San  Bernardino  Val- 
ley, where  it  will  be  of  greater  value  than  if  used  on  the  desert  side.  Tliis  reservoir 
when  constructed  will  hold  water  enough  to  irrigate  several  thousand  acres  of  land, 
and  can  be  made  to  supplement  the  waters  of  Lytle  Creek  to  good  advantage.  The 
cost  of  this  reservoir  and  tunnel  will  not  exceed  $35,000 ;  and  as  much  more  money 
would  probably  deliver  the  water  to  the  Lytle  Creek  Water  Company,  which  irrigates 
the  lands  about  Rialto. 

The  dry  mesa  liinds  of  the  San  Bernardino  Valley  have  no  value  until  they  are 
irrigated,  except  a  speculative  value.  If  a  water-right  can  be  bought  for  $100  an 
acre,  and  the  irrig.ited  land  sold  for  $200  an  acre,  these  facts  have  an  inlluence  on 
the  speculative  value  of  the  dry  land. 

VAXUK   OP  IRRIGATED   LAND. 

Choice  land  for  orange  culture  is  selling  to-day  at  from  $125  per  acre — extremely 
low — to  $200,  $250^  find  even  $400  and  $500  per  acre,  according  to  location,  and  cir- 
cumstances surrounding  the  owners.     Without  the  water  the  value  is  nominal. 

A  cubic  foot  of  water  per  second  is  equal  to  50  inches  of  water  under  a  4-inch  press- 
ure ;  and  1  inch  of  water  is  a  good  water-right  for  5  acres  of  land,  and  a  fair  water- 
right  for  10  acres  under  favorable  circumstances.  Water  is  being  developed  in  various 
ways. 

Large  amounts  of  water  are  being  obtained  from  artesian  wells  ;  and  this  supply, 
when  obtained,  appears  to  be  permanent. 

Tunnels  are  frequently  run  under  beds  of  creeks  and  under  cienegas;  and  the  re- 
sults have  been  very  satisfactory.  In  one  instance,  at  Cucamonga,  a  tunnel  was  run 
under  a  cienega  covering  5  acres,  and  furnishing  but  0  inches  of  water.  This  tunnel 
was  500  feet  in  length,  and  a  branch  tunnel  the  same  length  was  .also  run.  The  two 
tunnels  dried  up  the  surface  of  the  cienegas  entirely,  and  furnished  a  permanent  flow 
of  19<>  inches,  or  4  cubic  feet  per  second. 

Storage  reservoirs  will  become  a  necessity  in  the  irrigjition  of  the  arid  lands  of 
America,  as  they  are  in  irrigating  the  plains  of  India;  and  the  Government  should 
take  a  hand  in  reclaiming  these  lands,  either  directly  or  by  advancing  the  funds  to 
do  the  work,  to  be  repaid  back  after  the  lands  are  made  productive. 

Riverside  has  3,000  acres  of  orange  orchards,  a  portion  of  which  is  yielding  good 
crops,  a  portion  is  yielding  partial  crops,  and  a  portion  is  not  in  bearing  at  all.  These 
3,000  acres  this  year  produced  1,000  car-loads  of  oranges  and  lemons,  worth  on  the 
track  an  average  of  $750  a  car,  or  $750,000 — about  $250  an  acre.  This  is  not  picking  out 
sample  orchanis,  but  averaging  all  the  orchards,  whether  in  bearing  or  not. 

Budded  trees  yield  the  third  year  in  orchard  $1.50  per  tree  ;  the  fourth  year,  $3  per 
tree;  the  fifth  year,  $4  to  $5  per  tree — from  $300  to $375  per  acre ;  eight-year  old  buds, 
$10  per  tree;  and  nine-year  old  buds,  $15  per  tree,  or  $1,125  per  aero.  From  six  to 
seven  boxcH  to  the  tree  have  been  received  from  fiftoen-year  old  seedling  trees;  and 
this  gives  a  not  income  of  $1,225  an  acre,  counting  the  first  but  $1  a  box  on  the  tree. 

These  are  some  of  the  reasons  why  choice  lands  have  sold  at  from  $250  to  $H00  and 
$1,000  an  acre  in  good  locations,  and  why  water  has  been  developed  ami  put  upon 
land  at  a  cost  of  $1&0  and  $200  an  acre  for  the  water-right  alone.  During  the  past 
two  years  there  has  been  an  advance  in  the  price  of  bearing  orange  orchards,  as  the 
trees  have  grown  in  size  and  have  increased  the  amount  and  value  of  their  crops. 

There  is  no  place  in  the  United  States  where  the  benefits  of  irriga'ion  are  more 
fully  illnstrated  than  they  are  in  the  San  Bernardino  Valley. 

XV. — In  San  Dirgo  County  Irrigation  is  a  Necessity. 

The  streams  of  that  county,  except  the  Colorado,  which  flows  along  \fs  southern 
boundary,  are  not  large,  nor  is  the  water  supply,  without  URm^cwteA\\\\<i\\\vTs.^v\v>\No\\^^ 
equal  to  the  deataod.     Within  the  paat  finv  years,  much  atte\\t\o\i\\v3i.H\iv^.v^\\  ^\v«w  \» 
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the  matter  of  irrigation  in  this  locality.  One  great  reservoir  has  been  oonstmcted, 
and  others  have  been  surveyed.  And  thus  it  will  be  observed  that  provisions  are 
being  made  to  store  the  waste  waters  of  winter  for  practical  uses  in  summer.  This 
has  already  given  special  activity  to  horticultural  and  agricultural  interests  in  this 
county,  the  possibilities  of  which  have  not  hitherto  been  known  or  appreciated  even 
by  those  who  have  lived  there  many  years. 

XVI.— The  Amount  of  Land  now  Irrigated  in  the  San  Joaquin  Valley. 

In  Fresno  County  there  are  about  100,000  acres  of  land  now  irrigated.  This  esti- 
mate is  made  by  Mr.  George  Manuel,  a  well-known  civil  engineer ;  but  he  adds : 

"  It  is  Somewhat  <litlicult  to  draw  the  line  between  irrigated  and  nnirrigated  lands, 
for  the  reason  that  the  effects  of  irrigation  by  filling  up  the  country  affect  and  render 
fertile  to  a  groat  extent  lands  lying  contiguous  to  irrigated  lands,  but  not  themselves 
subjected  to  irrigation  by  the  usual  methods  of  application.  Of  this  latter  class  of 
lands,'^  says  he,  "  there  are  about  200,000  acres." 

Thus  it  will  be  seen  that  the  200,000  acres  are  an  area  double  in  extent  of  that  which 
is  actually  irrigat<3(l,  and  is  reaping  the  benefits  without  being  subjected  to  any  of 
the  burdens  of  irrigation.  Irrigation  in  Fresno  County  has  heretofore  been  carried 
on  wholly  by  the  private  canal  system.  It  is  a  voluntary  matter  by  this  plan  with 
each  land-owner  whether  or  not  he  will  contribute  anything  towards  the  expense  in- 
cident to  the  irrigation  of  lands.  His  lands  may  bo  surrounded  by  irrigated  lands, 
and  thus  in  a  short  time  they  become  sufficiently  irrigated  by  percolation ;  bnt  be 
may  and  does  decline  to  buy  water  where  he  can  get  it  by  absorption  without.  By 
the  district  plan  this  ini(iuity  is  overcome ;  and  every  man  who  owns  land  that  will 
be  benefited  is  compelled  to  contribute  his  portion  of  the  expense  incident  to  the  sys- 
tem, and  gets  in  return  all  the  water  he  may  require. 

The  following  is  the  estimate  made  by  Mr.  Manuel  of  the  amount  of  lands  in  Fresno 
County  which  is  now  not  irrigated,  but  which  is  irrigable: 

Acres. 

(1)  In  Madera  irrigation  district,  about 300,000 

(2)  Under  Cho  well  ilia  canal,  excluding  about  I"), 000  acres  alrea<ly  irrigated .        60, 000 

(3)  Land  lying  above  or  east  of  Madera  district,  but  which  can  be  irri- 

gated by  a  branch  of  the  main  canal  of  said  district  (in  Fresno  County)        87, 600 

(4)  Lauds  lying  above  water  in  main  canal  of  Madera  district,  but  which 

is  susceptible  of  irrigation  by  a  system  of  storage  reservoirs 38, 400 

(5)  Laud  lying  between  San  Joaquin  and  Kings  Rivers,  excluding  about 

60,000  acres  already  irrigated,  and  which  can  be  irrigated  by  existing 

works  or  their  extensions 684,960 

(6)  Land  lying  above  or  oast  of  Enterprise  canal,  but  which  can  be  covered 

by  storage  reservoirs  or  branch  canal  taken  out  high  up  in  the 
mountains 40, 000 

(7)  On  west  side  of  Fresno  Slough,  below  Hall  survey  in  Fresno  County, 

which  can  be  covered  with  extensive  irrigation  works 113,000 

(8)  In  Sunset  irrigation  district  above  Hall  survey,  proposed  to  be  irri- 

gated by  a  canal  having  levees  35  feet  high  at  highest  point,  and 

about  15  miles  long,  and  which  lie  above  Hall  survey 190,000 

(9)  Between  the  240  and  300  feet  contour  line  on  State  engineer's  map, 

which  can  be  irrigated  by  canal  taken  from  Kern  River,  or  by  water 
pumped  by  water  power  as  proposed  bv  Sunset  district  in  Fresno 
County - 190,000 

(10)  Land  lying  above  the  300  feet  grade  line  in  Fresno  County  on  west 

side,  which  can  only  be  irrigated  by  storage  reservoirs  on  the  streams 

llowing  from  the  Coast  Range 293, 000 

Total' - 1,996,960 

All  of  the  above  lands,  with  the  exception  of  about  200,000  acres  lying  near  and 
affected  by  the  present  irrigation,  and  possibly  50,000  acres  lying  near  the  foot  of  the 
Sien'as  on  the  east  side,  are  practically  useless  without  irrigation. 

Instancing  tlie  benefits  of  irrigation  in  Fresno  County,  Mr.  Manuel  states:  As  ex- 
amples of  the  benefits  of  irrigation,  the  following  is  from  the  assessor's  records  of 
Fresno  County,  for  T.  14  S.,  R.  20  E.,  showing  the  former  and  present  assessed  value 
of  property' : 

In  1H70. — Sections  1  to  35  assessed  to  W.  S.  Chapman  at  $1.01  per  acre  ;  section  36, 
at  $1.13  per  acre. 

In  1880. — Bank  of  California  tract,  12  sections  at  |4  per  acre. 

Bank  of  California  tract,  240  acres  at  $5  por  acre. 

C.  A.  Towne,  section  2  (adjoining  Fresno  City)  at  $5  per  acre. 

C.  H.  Hofi'man,  Hoction  12  (near  Fresno  City)  at  $5  per  acre. 

E.  Jiiusen,  G  sections  (near  Fresno  City)  at "^4  \^eT  a.(tT«. 
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In  1888. — ^A.T.Covell,  m  Washington  Colony,  5  miles  from  Fresno,  GO  acres  at  $150 
per  acre. 

Sections  1  and  2,  and  11  and  12,  |250  to  $350  per  acre— $250  about  average  for  un- 
improved land. 

Sections  30 'to  31,  unimproved,  at  $40  per  acre. 

Sections  6-7  at  $100  per  acre. 

Section  19  at  $75  per  acre. 

Sections  5-8  at  $125  and  $200  per  acre  (unimproved  and  from  one-half  to  1  mile 
from  city  of  Fresno). 

Sections  17,  18,  and  19  average  $85  per  acre. 

Sections  2:),  24,  25,  and  26  at  $75  per  acre. 

The  above  valuations  from  the  assessment  rolls  of  Fresno  County  tejich  an  instruct- 
ive lesson. 

Ten  years  ago,  when  the  effects  of  irrigation  in  Fresno  County  had  been  but  little 
felt,  the  present  city  of  Fresno  was  but  a  struggling  village  of  probably  from  1,200 
lo  1,500  souls.     Now  it  is  a  bustling  city  of  10,000  inhabitants. 

In  Tulare  County  much  progress  has  been  made  in  the  work  of  irrigation.  The 
one  criticism  to  bo  made  on  the  work  in  that  section  is  that  it  is  fragmentary  and 
lacks  uniformity  and  systematic  methods.  Irrigation  is  consequently  patchwork, 
bat  enough  has  been  done  to  demonstrate  the  miraculous  power  of  irrigation  in  the 
San  Joaquin  Valley. 

Mr.  P.  Y.  Baker,  civil  engineer,  for  many  years  devoted  to  the  work,  says  :  "  There 
arc  about  15,000  acres  irrigated  in  this  county,  and  950,000  acres  not  irrigated. 
There  are  about  250,000  practically  useless  without  irrigation.  Of  the  above  950,000 
there  are  perhaps  700,000  that  produce  some  crops  without  irrigation,  but  very  little 
of  it  produces  fair  crops.  That  is  to  say,  one  year  with  another,  the  average  would 
be  so  low  that  it  would  be  a  serious  question  of  making  a  bare  living  on  most  of  it. 
Experience  has  shown  that  the  proximity  of  irrigation  has  added  much  to  the  pro- 
ductiveness of  non-irrigated  lands." 

MERCED  COUNTY. 

In  this  county  provision  has  been  made  whereby  a  considerable  area  of  lands  may 
be  irrigated  ;  but  the  acreage  actually  subjected  to  irrigation  is  small.  The  famous 
Crocker  canal,  which  is  said  to  have  cost  $1,500,000,  is  situated  in  this  county,  and 
will  eventually  be  applied  to  a  large  area.  The  area  of  the  plain  lands  which  may 
be  profitably  irrigated  is  large. 

So  far  as  irrigation  has  become  an  accomplished  fact  in  the  San  Joaquin  Valley,  it 
has  been  done  through  private  enterprise.  Under  the  district  irrigation  law  of  1887 
:i  number  of  irrigation  districts  have  been  organized,  and  by  this  means  the  irri- 
gated area  will  soon  be  rapidly  extended. 

The  following  districts  have  been  organized  in  this  valley,  having  the  acreage 
Bhown : 

Acres. 

Modesto  irrigation  district 108,000 

Turlock  irrigation  district 176,000 

West  side  irrigation  district 300,000 

Matlera  irrigation  district 330, 000 

Alt  a  irrigation  district 160,000 

Whit.o  River  irrigation  district 60,000 

Poao  irrigation  district 48,000 

Sunset  irrigation  district  (proposed) - 285,000 

Total  area  San  Joaquin  Valley 1,407,000 

XVII.— The  Next  Question  is.  Will  Irrigation  Pay  ? 

For  more  than  seven  hundred  years  irrigation  has  been  successfully  practiced  in  Lom- 
hardy,  which  covers  a  territory  of  but  9,000  square  miles  (anextentof  country  not  half 
Mil  large  as  southern  California),  which  to- day  supports  by  means  of  irrigation  ai^opu- 
latioD  of  about  3,500,000  people,  and  is  the  garden  spot  of  Europe  and  of  the  world. 
It  has  paid  these  people  well,  and  it  has  built  up  a  country  and  sustained  avast  pop- 
ulation ;  but  for  irrigation  this  territory  would  not  otherwise  support  500,000  people. 
Nor  do  we  find  the  condition  of  things  diflorent  in  India.  There  has  been  expended 
for  the  irrigation  canals  of  India,  directly  and  indirectly,  $200,000,000.  The  system 
of  canals  there  constructed  is  the  most  stupendous  over  built  within  historic  times. 
The  great  Ganges  canal  is  10  feet  in  depth  and  175  feet  in  width.  It  is  simply  a  vast 
river,  and  irrigates  to-day  a  million  and  a  half  acresof  land  in  a  country  where  ir- 
rigation is  not  only  necessary,  but  where  the  evaporation  ift  AowVA(^  >N\i?^\.\\.  v*^\w  Viv\- 
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ifornia.  By  moans  of  this  irrigation,  that  country  produces,  with  certainty,  from 
two  to  three  crops  a  year ;  and  this  certainty  and  rej^ularity  is  a  cbaracteristic  feat- 
ure of  irrigation.  There  is  no  such  thing  as  failure,  famine  is  rendered  Impossible,  and 
a  reasonable  reward  fop  labor  is  made  sure. 

After  examining  the  official  reports  relating  to  the  price  of  wat«?r  in  roost  of  the 
irrigating  districts  of  the  world,  the  average  annual  expense  is  from  $1.50  to  $2.50  per 
acre.     When  only  garden  spots  or  small  tracts  are  irrigated  the  expense  is  greater. 

In  California  tlie  planting  can  be  done  in  winter.  By  irrigation  there  are  no  crop 
failures.  Farm  ing  becomes  a  certain  busi  ness.  There  are  no  droughts,  no  dread  of  the 
scorching  *'  northers,"  no  parching  of  the  earth.  An  uncertainty  is  changed  to  a  cer- 
tainty. 

It  has  been  estimated  that,  by  irrigation,  from  ten  to  twenty  tihies  the  number  of 
people  can  live  and  prosper  on  the  same  extent  of  territory,  and  this  even  where 
there  are  the  usual  rains,  as  in  Lombardy.  Of  course,  in  parts  of  India,  in  Arizona, 
and  in  Nevada,  in-igation  is  a  necessity.  It  has  been  noted  in  California  that  the 
price  of  lands  in  distric  s  like  Fresno,  Los  Angeles,  and  San  Bernardino  bfis,  by  rea- 
son of  irrigation,  increased  from  twenty  to  iifty  times  its  original  value. 

XVIII.— The  Tkmpehaturk  of  tiik  West  is  suited  to  Irrigation. 

To  present  the  favorable  climatic  conditions  of  the  Pacific  coast,  and  especially  of 
California,  we  npp<n)d  the  following  statistics,  showing  the  mean  annual  temperature 
of  the  different  localitie^s  in  (Jalit'ornia,  and  of  foreign  countries  as  well.  The  statis- 
tical information  as  to  the  mean  annual  temperature  of  Washington  Territory, 
Oregon,  Montana,  Nevada,  Arizona,  and  New  Mexico  are  not  in  reach,  and  can  not, 
in  the  short  time  allowed,  be  prese^ited  ;  but  it  can  be  truthfully  said  that  many  of 
the  favorable  conditions  as  to  irrigation  in  California  are  applicable  to  moat  of  the 
States  and  Ti^rritories  referred  to,  except  that  in  the  western  parts  of  Oregon  and 
Washington  Territory  the  rains  are  so  ample  that  irrigation  is  quite  unnecessary. 
In  Nevada,  Arizona,  and  New  Mexico  irrigation  must  bo  resorted  to  that  the  lands 
may  be  made  productive ;  and  to  that  end  all  the  water  in  those  sections  should  be 
and  soon  will  be  utilized. 


Table  of  mean  annual  temperature  of  different  localities. 


Marysville 03.  .^)8 

Woodland fil.OO 

Calistoga 59.00 

Auburn fvS.OO 

Red  Bluff- ()4.00 

Chico (>5.00 

Redd  ing (51.  .56 

Truckee 4.S.00 

Napa r)l).19 

San  Mateo r>4.00 

Stockton r)8.  00 

San  Jos<S .50. 75 

Tulare 04.00 

San  Luis  Obispo .57.00 


Taso  Robles .56.00 

Gilroy .58.00 

Li  vermore .58.  <i0 

Merced Oa.OO 

Mon  torey .57. 40 

Colton.l 62.00 

Yuma 74.00 

Indio 7X00 

Anaheim 67.00 

Mojave C<\.(iO 

Caiiente  64.00 

Los  Angeles 0)4. 75 

San  Diego 6L00 

Santa  Barbara 60.00 


Mean  temperature  of  the  foil mving  foreign  localities. 


Madrid,  Spain ,57.00 

Calcutta,  India 68.00 

Madras,  India 82.00 

Azores 6.5. 00 

Madeira (>5.84 


Tnrin,  northern  Italy ,53. 00 

Florence,  northern  Italy 59.  00 

Naples 01.00 

Toulouse,  southern  France 55.00 

Toulon,  southern  Frano(5 .59.00 

It  will  be.  observed  by  the  foreooing  tables  that  so  far  as  temperature  is  concerned 
California  is  especially  adapted  to  the  pur))oses  of  irrigation.  If  the  average  mean 
temperature  were  too  high,  like  that  of  Mjulras,  India,  the  evaporation  would  be  so 
great  that  it  would  be  most  difficult  to  carry  on  successful  irrigtition,  and  especially 
during  the  hot  or  summer  months. 


XIX. — What  Interest  has  the  National  Government  in  Irrigation? 


The  answer  is,  the  whole  n:ition  is  interested  in  the  subject  of  irrigation,  because 

the  whole  nation  is  iuteresled  in  making  the  uninh.ibitable  portion  of  our  country 

habitable.     Mont  of  t  Ii ji  t  [nui  of  l\\e  lTn\iev\  V^Va\v^^  \\h'h\,  oV  U\e  one  hundredth  meridian 
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either  requires,  or  ivoald  be  beneflted  by,  irriyatioii,  Witliout  il  cro|i8  nm  qoL  uor- 
taiu.  TKiiR  irrij;fttioii  not  ouly  beoomea  u  quHHtiuii  iif  uatiouol  iotoreal,  tiiiL  n  ijik-h- 
tioii  of  nalloiial  uoneeaity.  Thia  is  qaite  a,a  miicb  ho  iit  tho  Unitoil  Slntea  in  relation 
tu  III  ID  part  of  tho  Kopablio  as  was  irrifratina  in  ludin  to  Great  Uritaiu,  or  irrigation 
in  liouibarily  to  Italy.  The  vast  territory  iu  tho  Unituil  States  roijiiiring  irng.itioii 
ooTeni  over  ono-thim  of  the  iuhabilable  part  of  our  country,  and  if  the  uutiuual  Gov- 
ernment can  wisely  expend  mi  liious  of  dollars  iu  koeiiinii;  the  water  off  from  a  portion 
of  the  iuLabituil  [>art  of  tho  coautr^,  Cftn  it  not,  with  equal  wialouj,  cxiivud  wisely 
money  to  put  water  apon  that  portion  of  the  land  which  most  ueedsitT 

It  may  be  noted  that  the  pnblio  laude  are  almost  exhausted;  that  tlio  prupariogof 
*  new  country  for  the  habitation  and  support  of  a  largo  population  is  the  equiva- 
lent of  thv  acquisition  of  ft  like  aiiiount  of  territory.  By  those  means  thu  natioDnl 
QoverumeDt  will  make  naoful  to  the  American  people  what  before  was  of  no  uae. 
To  show  the  extent  of  the  United  Ktatea  where  inigatiou  would  bo  advaiitagoiius, 
and  where  it  is  moat  uecessory,  we  venture  tu  rofnr  to  tho  tuiritorial  nrca  of  those 
States  and  Territories  in  parts  of  which  the  ruin-fall  ia  too  light  to  make  farmiiis  a 
certainty ; 


Slate  or  Terrilory. 

&en». 

3,iu««mllw. 

CalifomiB 

ass 

■IT.  sen,  610 
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Add  to  thia  territory  tlie  northern  and  western  part  of  Tt-xas,  which  covurs  an  area 
of  about  100,000  s<inaro  miles  and  an  acreage  of  ()4, 000,000,  and  wo  see  what  an  cm- 
piro  would  thus  be  brooBht  into  practical  uho.  Wo  submit  that  thu  uft-rii|Miuted  ar- 
gnmitut  liiat  tho  national  Government  can  not  nfford  to  pi-umoto  private  iinorcsts  by 
national  uiuaus  dMs  uot  apply  to  this  qaestion,  for  tbie  is  one  of  national,  nut  one  of 
Stato  or  local  importance. 

Tbu  i>opDlation  of  our  country  is  increaeinp;  at  a  remarkable  ratio.  As  tbo  iHipula- 
tiou  iucieases,  tbo  opportunities  for  yonng  and  ambitious  men,  who  live  in  the  older 
Stattis  of  the  Union,  to  gain  an  honest  livelihood,  is  every  year  becomin;:  Ichh.  Labor 
in  iiecesHarJly  liucoiuiu);  cheaper.  If  no  more  unoccupied  lands  are  made  lit  fur  use, 
lund-hutdiu|t  will  soon  be  the  privilege  of  tho  rich,  and  teuantry  tLu  only  hope  of  the 
poor.  The  old  adage  so  often  quoted  by  HuccesBfui  men,  that  "  the  littt^sl  sucoeod," 
miiy  be  tiue;  but  unless  those  who  are  not  "fittest  "have  an  opi>ortuuitytu  establish 
for  themselves  homes,  the  poor  will  soon  vastly  outiiumlicr  tbosu  who  ai-o  uiiloto  help 
themselves ;  and  when  there  is  littlu  ho[ie  for  tbo  many,  and  thu  Ouvuri  ill  Hint,  is  carricil 
on  for  tho  benefit  of  tho  few,  neither  the  property  of  tho  one  nur  tho  labor  of  the 
other  will  be  snciiro.  Indeed,  thu  host  safetiy  that  capital  cau  have,  or  that  labor 
may  receive,  is  universal  ownership  iu  thu  soil.  I'lacc  land  within  thu  reach  of 
every  citinuu.  Tho  Govoruuieut  is  then  suciire,  bucauso  tho  ]>uoulu  are  ha|ipy.  Any 
system  (hat  will  open  up  for  sutt lemon t  ii  uew  country,  that  will  chati;;ofVi>iu  an  arid 
wuHtu  to  cuKivatuU  flolds  a  region  !is  bi;;  an  bait  of  Kuropu,  uuciissanly  pvuniotus  nut 
only  the  intercBtof  tho  whole  nation,  hut  bonetits  tbo  whole  civilized  world. 

Bofure  this  Bepublic  should  seek  to  acqnii'u  now  torritory,  it  Hhuuld  wisely  lUtlizo 
the  territory  it  now  has ;  and  it  is  nioHt  ruspectfiitly  submittcdtbat  a  iiational  aystoui 
of  irrigatitm,  dircctod  by  wise  and  uniform  laws,  i'iuilr»lliiig  thu  I'lgbts  of  water  and 
'  its  uses,  will  be  of  tho  most  infiniloadvautage  tu  the  wbolo  Ainorioan  people,  and  ex- 
pecially  if  so  carried  out  under  the  wise  supervision  of  liiu  uati[>na1  Government  and 
engineereil  by  its  scientific  and  experienced  men.  When  this  is  aci'omiilished  there 
win  bo  ample  room  in  tho  unsettled  |>ortion  of  tlioUniteil  States  to  tiud  homes  for  the 
millions  of  people  wlio  are  to  oomu  after  us. 

Added  to  this  wo  insy  say  that  in  considering  the  iuterest  whiob  ttie  people  of  the 
United  Stales  have  in  the  subject  <if  irrigation  throughout  the  arid  regions  of  the 
United  States,  it  is  obvious  that  that  interest  is  paramount.  The  time  is  wilbin  tho 
recollection  of  men  still  young  when  the  population  of  these  United  States  did  not 
exo«ed  30,1X10,000.  The  time  is  also  readily  recalled  when  the  agArrgiito  accession  of 
population  by  European  inmiigratiuii  did  not  exiwi'd  fiO.OOO  [lor  anunru.  To  day,  llio 
population  of  (he  Uniteil  Statos  excuuds  <iO, 000,000 ;  and  Ihe  annual  innti ignition 
equals,  and  for  tbo  pout  five  years  baa  almust  u(|iuiluA,  l,W),Wj<i  foi  au\iM'o.\.  '^'\'0«, 
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the  natural  incnmse  of  <>t>,()()(),00(>  |K'0])le,  reonforced  by  llic  ai1>ificial  increase  of  an 
incoming  foreiji;n  iiniuigrution,  reaching  our  short's  at  that  perio<l  of  iifo  when  (be 
generations  to  be  born  of  then)  are  to  be  born  in  ourown  country,  ^v  euro  fast  approach- 
ing that  period  in  our  natioual  history  wlien  the  condition  known  to  political  ocou- 
oiuists  as  the  pressure  of  poi)uhition  will  be  felt  here. 

Hitherto,  the  larger  possibilities  of  the  common  life  of  onr  country  have  been  due 
largely  to  the  opportunities  of  acquiring  fertile  land  at  i)rimitive  or  niideYelo])ed  val- 
ues, and  enjoying  the  bonclits  of  the  increment  which  hiis  Ibllowed  settlement. 

Up  to  the  line  of  the  one  hundredth  meridian,  by  a  general  classificatioiiy  our 
country  is  fertilized  by  a  natural  precipitation  of  moisture,  Kuflicient  to  mature  an- 
nual crops  of  cereals.  West  of  that  line,  with  the  exeei)tions  of  small  portions  of 
Washington,  Oregon,  and  California,  the  country  is  devoid  of  suilicient  rainfall  to 
mature  agricultural  crops.  The  soil  is  not  wanting  in  fertility.  The  area  embraces 
over  one-third  and  nearly  one-half  of  the  t<5mtorial  area  of  the  United  States.  We 
Lave  already  shown  that,  under  irrigation,  land  is  more  productive,  and  its  cultiva- 
tion more  certain  of  i)rolit  to  the  cultivator,  where  the  element  of  moisture  is  con- 
trolled and  directed  by  means  ofartiticial  irrigation.  It  therefore  follows  that  the 
application  of  water  to  the  fertile  areas  lying  west  of  the  om)  hundredth  meridian  ig 
to  confer  upon  them  a  productive  capacity  even  in  excess  of  that  capacity  now  in- 
herent in  tlie  lands  east  of  that  line.  Their  fertilization  by  artitieial  systems  of  irri- 
gation is  therefore  equivalent  to  acquiring  a  new  territory  equal  if  not  superior  in 
fertility  to  that  now  occupied  by  the  great  body  of  our  civilization.  It  is  therefore 
equivalent  to  making  room  for  ()0,000,000  mori^  industrious  citizens.  Nor  would  this 
great  work,  if  undertaken,  or  aided,  or  even  encouraged,  in  the  manner  now  propotied 
by  the  Congress  of  the  United  States,  be  work  done  in  the  interest  of  a  population 
already  settled  in  the  territory  under  consideration.  Practically,  that  portion  of  the 
United  States  lying  west  of  the  one  hundredth  meridian  is  unoccupied.  It  is  a  terri- 
tory 1,000,000  square  miles  in  extent,  occui)ied  by  less  than  2,000,000  inhabitants. 
An  equal  area  east  of  the  line  of  th(^  (me  hundredth  meridian,  as  has  already  been 
shown,  is  occupied  by  an  industrious  citizenshix)  of  60,000,000  inhabitants.  The  un- 
dertaking is,  therefore,  to  be  in  the 'interest  of  the  posterity  of  the  •60,000,000  people 
comprising  the  citizenship  of  the  United  States. 

The  census  of  1880  disclosed  the  fact  that  the  male  citizens  of  the  United  States  be- 
tween the  ages  of  twenty-one  and  tw^enty-four  years,  including  native-born,  foreign- 
born,  and  colored,  aggregated  2,041,000.  Of  these,  l,r)56,000  wore  native.  Assum- 
ing the  present  population  of  the  United  States  to  be  65,000,000  inhabitants,  and 
allowing  a  i)roportionate  number  to  thii  number  of  the  census  of  1^90,  would  give 
about  2,000,000  native-bora  young  men  between  the  ages  of  twenty-one  and  twenty- 
four,  and  2,500,000  of  all  classes.  Fron\  other  statistical  facts,  it  is  derivable  that  at 
least  1,000,000  young  men  in  each  year  reach  their  majority.  In  each  year,  therefore, 
1,000,000  of  the  young  male  inhabitants  of  the  United  States  reach  the  age  which  en- 
titles them  to  the  full  rights  of  citizenship  and  independent  action. 

It  is  most  obvious  that  if  the  territory  lying  west  of  the  one  hundredth  meridian 
to-day  possessed  fertility  e(pial  to  that  of  the  fertility  lying  east  of  that  line,  and  if 
the  western  territory  had  yet  been  unacciuired  by  the  United  States,  and  was  as 
sparsely  settled  or  as  nearly  unoccupied  as  it  is  to  day,  it  w^ould  be  deemed  the  highest 
statesmanship  to  acquire  that  territory,  in  order  that  the  two  and  one-half  million 
young  men  ]>etween  the  ages  of  twenty -one  and  twenty-four  might  lind  a  proper  field 
for  the  exercise  of  those  high  faculties  of  energy  and  enteri>rise  which  the  American 
youth  possess.  If  this  be  true,  the  fertilization  of  this  field  stands  for  the  exact 
ecpiivalent  of  its  acquisition.  The  territory  is  already  a  i)ortion  of  the  national  do- 
main. Its  reclanuition,  if  it  is  reclainuul  at  all,  will  be  in  the  interest  of  the  posterity 
of  the  peoi)le  reclaiming  it.  Tlio  attention,  our  Goverument  will  bestow  upon  it 
will  find  all  the  justification  which  would  attend  the  attention  bestowed  by  a  father 
upon  the  possible  inheritance  of  his  children.  We  believe  any  other  enlightened  and 
civilized  nation  of  the  earth  would  accept  the  x)ossession  of  such  a  territory  as  a  valu- 
able inheritance,  and  would  give  it  the  attention  we  are  now  seeking  at  the  hands  of 
the  Government  for  the  territory  under  consideration. 

England  expended  |*JOO,000,odo — not  to  reclaim  an  arid  and  waste  country  in  India, 
but  for  the  purpose  of  adding  to  the  resources  of  that  fertile  country  the  increased 
capacity  which  irrigation  confers. 

The  overcrowded  populations  of  Europe  are  seeking  our  shores  encouraged  thereto 
by  the  enlarged  possibilities  of  the  common  life  in  our  country. 

Our  fiscal  systems  are  directed  to  the  maintenance  of  high  wages  to  onr  working 
classes.  The  cost  of  transportation  between  Hurope  and  America,  and  the  time  con- 
sumed in  the  ])a88age,  has  so  far  diminished,  that  the  difiference  between  the  reward 
of  one  week's  labor  in  the  two  countries  will  fully  comx)en8ate  the  loss  of  time  and 
re])ay  the  passage  money. 

Tbo  couditiouH  with  reference  to  tUe  denaity   of  population  between  Europe  and 
America  are  very  rapidly  equalizing.    It  no  o\>AittX  u^iXN  \ftm\«x^  *\^  ^dod^  either  bf 


THE  INTEREST  CALIFORNIA  HAS  IN  THE  SUBJECT.  207 

way  of  acquisition  from  adjacent  territory  or  by  the  increased  productiveness  of  our 
own,  within  the  lifetime  of  children  now  born  the  fertile  portions  of  tl)c  United 
States  will  be  occupied  by  a  popalation  eqnal  in  density  to  that  of  England^  Belgiuiu, 
and  France. 

The  reclamation  of  the  sterile  valleys  lying  west  of  the  one  hundredth  nieridijin 
can  be  achieved  at  a  cost  much  less  than  that  which  would  attend  the  clearing  of  a 
forest  and  the  reduction  to  a  state  of  cultivation  of  forest  lands. 

We  are  not  now  proposing  that  the  Government  of  the  United  States  from  its 
treasury  shall  construct  the  instrumentalities  of  irrigation.  What  we  ask,  and  what 
we  hope  will  be  granted,  is  that  the  preliminary  cost  of  ascertaining  all  the  economic 
facts  necessary  to.  induce  capital  to  enter  upon  the  completion  of  this  groat  work 
shall  be  home  by  the  Government  of  the  Unit/Cd  States,  and,  when  the  public  lands, 
are  effected,  make  such  appropriations  as  may  be  wise.  Let  it  once  be  shown  by 
concluMve  data  that  a  reasonable  reward  awaits  the  investment  of  capital  iu  the 
reclamation  of  the  arid  lands  belonging  to  this  nation,  and  private  capital  will  not 
long  be  wanting  to  engage  in  that  undertaking.  The  necessary  capital  for  the  prose- 
cation  of  any  reasonablv  profitable  enterprise  is  not  wanting,  when  the  opportunity 
for  such  investment  is  clearly  and  officially  pointed  out.  We  believe,  thcretbre,  that 
the  proposed  surveys  for  reservoir  sites,  and  the  approximate  ascertainment  and 
publication  of  the  possibilities  for  the  reclamation  of  the  sterile  portions  of  our  coun- 
try, to  be  in  consonance  with  the  wisest  statesmanship. 

The  people  of  California  are  more  deeply  interested  in  this  subject  than  the  people 
of  the  other  States  of  the  Union,  only  because  of  the  proximity  oi'  the  territory  to  bo 
benefited.  The  development  of  a  fertility  in  the  soils  now  sterile  for  want  of  artifi- 
cial irrigation  in  the  portions  of  our  State  needing  the  vitalizing  iniluence  of  artificial 
moisture,  and  in  the  territory  lying  immediately  contiguous  to  us,  would  ])roniote 
our  wealth  and  prosperity,  by  building  up  strong  neighboring  coniniunities,  whose 
purchasing  power  would  add  to  our  wealth,  and  by  adding  that  volume  of  popula- 
tion to  our  own  State  so  necessary  to  the  establishment  and  maintenance  of  a  higher 
civilization. 

National  life  generates  a  surplus  energy  which  in  times  past  has  found  war  a  con- 
genial field  for  its  expenditure.  Modern  statesmanship  addresses  itself  to  directing 
this  national  energy  into  channels  of  public  enterprise.  The  field  undCr  consideration 
is  broad  and  full  of  promise  in  the  direction  of  promoting  national  prosperity  and 
perpetuating  peace. 
Respeotf uliy  submitted. 

M.  M.  ESTEE,  Chairman^ 

W.  H.  Mills,  San  Francisco, 

E.  W.  Jones,  Los  Angeles, 

N.  P.  Chipman,  Tehama, 

L.  M.  Holt,  San  Bernardino, 

Jesse  D.  Carr,  Monterey, 

C.  C.  Wright,  Stanislaus, 

Frank  H.  Cunningham,  San  Diego, 

Wm.  Thompson,  Reno,  Nevada, 

Committee. 

Mr.  EsTEB  (resaming).  Followine  that,  permit  me  to  say  that  I  think 
I  voice  the  sentiment  of  the  people  of  San  Francisco  and  of  this  coast 
when  I  say  to  yon  that  we  are  gratified  to  know  tliat  yon  have  visited 
our  State  and  oar  city.  We  have  telegraphed  to  different  parts  of  the 
State,  to  representative  men  who  are  familiar  with  the  subjects  you  arc 
investigating.  We  have  gentlemen  from  the  north,  like  Mr.  Green,  of 
Oolnsa;  we  have  Professor  Hilgard,  of  the  university,  and  we  have 
leading  surveyors,  Mr.  Hall  and  Mr.  Manuel — the  latter  gentleman  hav- 
ing given  considerable  attention  to  surveying  in  Fresno  district — Mr. 
Cunningham,  and  others,  from  San  Diego.  While  our  gathering  here 
today  is  not  large,  it  is  a  representative  one,  so  far  as  those  present 
are  familiar  with  the  subject-matter  of  your  inquiry. 

The  Chairman.  I  would  suggest  that  you  call  the  names  in  the  order 
in  which  we  would  be  the  more  likely  to  get  the  information  condensed. 

Mr.  Estee.  As  the  Government  has  selected  an  eminent  engineer 
for  this  coast,  Mr.  Hall,  I  think  he  should  be  the  first  to  address  the 
oommittee.  He  is  an  engineer  of  well-known  repute,  and  has  occupied 
a  public  station, 
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BTATEMENT  OF  WILLIAM  H.  HALL,  OF  THE  U.  S.  GEOLOOIGAL 
SURVEY,  SUPERVISING  ENGINEER  FOR  THE  PACIFIC  COAST,  U. 
S.  IRRIGATION  SURVEY. 

Mr.  Ohairmau  and  gentlemen,  to  review  this  subject  of  irri^tiou  as 
it  might  be  done  upon  the  basis  of  ten  or  twelve  years  of  work  imme- 
diately in  connection  with  it  would  take  more  of  the  time  of  this  com- 
mittee than  I  would  be  justified  in  taking.  Therefore,  I  have  come  here 
to  present,  in  so  far  as  they  have  been  printed,  the  results  of  my  work, 
and  to  say  that  a  condensed  and  tabulated  statement  will  be  the  most 
interesting  and  useful  to  the  committee. 

Mr.  M.  M.  Mills,  of  the  State  Board  of  Trade.  State  the  origin  of 
the  effort  on  the  part  of  California  to  make  the  ascertainments  which 
are  now  exhibited  to  the  committee,  and  you  will  then  begin  the  history 
of  this  inquiry. 

Mr.  Hall.  Prior  to  1876  there  had  been  but  little  effort  made  in  this 
State  to  systematize  or  regulate  irrigation.  But  there  was  an  endeavor 
on  the  part  of  the  owners  of  the  dry  lands  through,  princii>ally,  the  San 
Joa(iuin  and  southern  valleys  to  irrigate  by  means  of  waters  diverted 
from  the  running  streams.  At  that  time  there  wjis  a  conflict  as  be- 
tween those  who  desired  to  divert  the  waters  and  use  them  for  irriga- 
tion and  those  who  were  at  that  time  known  as  cattle-men.  They  were 
the  owners  of  large  tracts  of  land,  and  had  utilized  those  streams  solely 
for  grazing  purposes.  Therefore,  the  legislature  was  called  upon  to 
enact  such  laws  as  would  enable  the  proposed  irrigators  to  divert  these 
Avaters  without  hindrance,  or  at  any  rate  to  divert  them  to  a  sufficient 
extent  for  their  purposes.  But  the  legislature  had  been  appealed  to  for 
several  seasons  before  to  enact  laws  defining  and  regulating  the  diver- 
sions, and  the  proposition  met  with  violent  opposition.  Some  of  the 
leading  members  of  the  legislature  were  those  who  were  interested  in 
cattle-growing.  They  denounced  irrigation  as  a  fallacy,  and  actually 
declared  that  it  was  a  humbug;  saying  that  the  i)lains  of  the  San  Joa- 
quin Valley  would  not  grow  anything  but  long-horned  steers,  at  the  rate 
of  one  steer  to  25  acres.  But  the  few  who  had  succeeded  in  divertinjf 
little  streams  out  on  the  bottom  lands,  where  diversion  was  easy  and 
the  soil  rich,  knew  better.  They  made  strenuous  efforts  to  bring  about 
such  legislation  as  would  justify  them  in  this  diversion.  This  conflict 
led  to  an  investigation  of  the  subject  of  irrigation  generally  by  the  State ; 
which  investigation  it  was  supposed  would  furnish  the  basis  for  intel- 
ligent legislation. 

In  1878,  as  a  compromise  measure,  was  passed  a  law  providing  for  an 
investigation  of  the  subject  of  irrigation.  There  was  tacked  on  to 
that  law  a  provision  requiring  the  officer  holding  the  position  of  State 
engineer,  which  had  been  created  by  law,  to  in<|uire  into  the  debris 
and  artesian  drainage  provisions.  The  office  of  State  engineer  was 
created  in  the  spring  of  1878,  and  it  was  my  misfortune  to  be  ap- 
pointed as  the  first  occupant  of  that  position.  That  office  I  held  up  to 
within  a  few  montlis  wlien  I  was  appointed  a  supervising  engineer  for 
the  irrigation  survey  under  the  Government,  and  that  position  I  now 
hold. 

The  work  of  the  Stat-e  engineering  department  started  out  well,  but 

did  not  continue.    Tlie  people  thouirht  that  when  they  started  out  they 

wanted  an  investigation  of  this  subject.     But  when  they  found  that  it 

was  going  to  cost  some  money  it  seemed  that  the  majority  of  the  ]>eople 

(fhJuQt  want  the  work.    So  the  work  lias  not  been  completed.    Bi|t  SQ 
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far  as  the  irrigation  part  is  concerned  I  think  enough  has  been  done  to 
show  at  least  what  it  was  intended  to  be,  and  to  show  some  valuable 
and  useful  results.  These  results,  so  far  as  they  have  been  printed  and 
lithographed,  I  have  thought  advisable  to  present  to  this  committee, 
and  then  to  refer  to  them  very  briefly. 

Here  [exhibiting  volume]  is  a  report  made  by  the  Stat^  engineer  in 
1880,  covering  the  subject  of  irrigation,  describing  it  as  it  then  existed 
in  the  then  principal  irrigation  districts  of  the  State,  and  in  the  conclu- 
sion of  the  report  making  certain  recommendations  with  respect  to  leg- 
islation. In  this  report,  I  think,  will  be  found  the  recommendation  of 
the  district  irrigation  bill.  But  there  was  in  addition  to  that  one  to  the 
effect  that  the  State  should  regulate  and  control  the  action  of  the  dis- 
trict. So  far  as  the  district  idea  is  concerned  it  has  been  adopted  and 
enacted  into  a  law. 

Here  [indicating]  is  a  collection  of  reports  submitted  from  time  to 
time  since,  in  all  about  a  dozen  in  number,  touching  more  or  less  on  the 
subject  of  irrigation.  Then  we  come  to  the  final  report,  in  so  far  as  it 
has  been  printed. 

The  Chairman.  You  will  file  those  reports  with  the  committee! 

Mr.  Hall.  Yes ;  although  I  believe  some  members  of  the  committee 
have  them.  Of  course,  in  studying  the  subject  of  irrigation  as  set  forth 
in  the  report  of  the  Director  of  the  Geological  Survey  to  Congress, 
which  I  have  seen,  and  which  I  think  you  gentlemen  of  the  committiee 
are  familiar  with,  you  ought  to  have  a  knowledge  of  the  topography 
and  general  physical  conditions  of  the  water  supply.  Such  study  was 
commenced  in  California,  and  here  is  a  volume  of  statistics  on  Califor- 
nia, representing  a  portion  of  the  work  of  the  State  engineering  depart- 
ment. There  will  be  found  in  it,  for  instance,  a  compilation  of  rain-fall 
statistics  for  about  two  hundred  stations  within  the  State.  There  will 
be  found  in  it  a  set  of  tables  showing  the  monthly  flow  of  all  the  streams 
in  the  San  Joaquin  Valley  from  Kern  Eiver  on  the  south  to  Moke- 
lumne  on  the  north,  and  also  Sacramento  Eiver  and  valley,  with  the 
flow  of  those  streams  per  month  and  per  second.  That  is  the  result  of 
a  very  considerable  amount  of  instrumental  observation  and  system- 
atic recording.  I  do  not  think  any  other  State  in  the  Union,  unless  it 
is  perhaps  the  State  of  Kew  York,  can  show  such  results. 

Beyond  those  there  are  the  records  of  evaporation  experiments, 
which  of  course  have  a  pertinent  bearing  upon  this  water  supply  ana 
utilization  of  it,  and  beyond  that  is  a  table  of  drainage  areas,  made  up 
from  maps  of  the  entire  State,  showing  the  water-shed  area  of  each  par- 
ticular stream,  and  most  of  the  tributary  streams  within  the  entire 
State. 

To  have  carried  this  work  out  to  a  full  fruition  would  have  involved 
very  much  additional  labor,  because  such  information  can  not  be  had 
in  a  short  space  of  time.  No  amount  of  observation  will  gauge  the  flow 
of  a  stream  in  one  year,  or  even  five  or  six  years ;  such  observations 
must  be  made  through  a  period  of  time.  These  results  cover  about  six 
years  of  actual  labor,  and  several  years  more  of  reconnaissance. 

Then  comes  the  final  report  which  was  projected,  a  volume  which  was 
intended  to  be  introductory  to  the  whole  subject,  commenting  upon  ir- 
rigation in  France,  Italy,  and  Spain,  the  three  irrigation  countries  of 
Europe,  where  the  subject  has  been  more  closely  studied  than  in  any 
other  countries  of  the  world.  This  book  reviews  the  laws,  the  customs, 
the  regulations,  the  organizations  for  the  construction  of  works,  the 
utilization  of  water,  and  the  political  and  financial  questions  connected 
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with  irrigatioD.  Of  course  this  very  largely  is  a  compilation  of  exist- 
ing authorities,  and  from  extensive  correspondence  with  governmental 
officers  in  those  countries.  So  that  from  the  time  of  printing,  two  or 
three  years  ago,  I  have  reason  to  think  that  it  represents  a  very  fair 
story  of  the  experience  of  those  countries. 

Following  that  comes  volume  2  of  the  final  report  of  the  State  en- 
gineer, which  undertakes  to  describe  the  existing  works  in  the  three 
southern  counties,  San  Diego,  San  Bernardino,  and  Los  Angeles.  This 
volume  brings  the  subject  down  to  last  September,  and  describes 
minutely  every  work  of  any  note  in  those  three  counties,  giving  the  dis- 
trict in  which  the  work  is,  the  work  itself,  its  operation  and  mainte- 
nance, going  into  the  matter  of  organization ;  then  the  water  supply 
available  for  the  work,  the  use  and  application  of  that  water,  and  the 
history  of  its  organization.  So  that  I  think  you  will  find  here  a 
very  complete  story  of  irrigation  as  it  existed  in  those  three  southern 
counties  up  to  about  August  of  last  year.  But  there  has  been  little 
change  since  that.    This  volume  is  illustrated  with  maps. 

The  Chairman.  Does  it  give  an  account  of  the  dams  recently  con- 
structed in  San  Diego  ? 

Mr.  Hall.  Yes;  it  describes  and  gives  the  cost  of  constraction  of 
those  dams,  etc.  This  book  is  illustrated  with  cuts  and  pictures  of  those 
dams,  and  it  also  contains  two  maps,  one  of  which  illustrates  the  sub- 
ject of  drainage  areas  within  the  entire  State,  showing  the  division  into 
great  areas  and  sub-areas,  with  a  tabulated  statement  of  the  square 
miles  in  each  area  and  sub-area ;  and  the  other  a  rain-fall  map  made  up 
from  observations  of  rain-fall,  which  observations  were  conducted  by  the 
Department,  the  Eailway  Mail  Service,  and  very  many  other  authori- 
ties, which  shows  the  distribution  of  rain -fall  for  over  10  inches  up  to  90 
inches,  and  showing  where  our  country  is  deficient  for  purposes  of  pre- 
cipitation. Then  there  are  other  charts,  which  it  is  not  necessary  to 
refer  to  here,  plans  of  dams,  etc. 

There  are  in  this  package  a  number  of  lithographic  maps.  One  ot 
them  represents  the  San  Joaquin  and  Sacramento  valleys,  and  has 
within  it  the  great  interior  valley  of  the  State.  It  shows  every  stream 
correctly  located,  the  topography  of  the  adjacent  foot-hills,  the  slope, 
and  the  fall  of  the  plains  to  be  irrigated,  etc. 

Another  map,  and  on  another  scale,  shows  the  San  Joaquin  Valley 
alone,  going  more  into  detail  than  the  general  map  does,  and  covering 
the  whole  valley,  showing  the  extent  of  lauds  actually  Irrigated. 

Then  there  are  ten  irrigation  sheets,  showing  every  irrigation  canal 
and  ditch  up  to  within  about  three  years  ago — because  this  work  in  that 
valley  was  practically  stopped  three  years  ago — in  the  San  Joaquin 
Yalley,  and  the  extent  of  this  irrigation  in  a  separate  color,  and 
to  some  extent  the  character  of  that  irrigation  by  the  shade  of  that 
color.  So  that  the  story  of  irrigation  in  San  Joaquin  Yalley,  as  it  was 
to  be  told  three  years  ago,  is  in  graphic  form  for  the  inspection  of  the 
committee. 

Then  there  are  twelve  detailed  irrigation  sheets  relating  to  San  Ber- 
nardino and  Los  Angeles  Counties,  going  more  into  detail  than  those  re- 
lating to  the  San  Joaquin  valley.  These  twelve  sheets  now  for  the 
first  time  appear  before  the  public,  but  the  other  sheets  I  think  the 
committee  have  received. 

The  Chairman.  Has  there  been  any  change  in  the  San  Joaquin  val- 
ley in  the  last  four  years  ? 

Mr.  Hall.  Yes.    I  have  just  come  to  that  point.  These  twelve  sheets 
relating  to  the  southern  counties  are  more  in  detail,  as  I  said,  and  ona 
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larger  scale  than  in  the  San  Joaquin  valley,  and  they  show,  down  to 
last  August,  every  bit  of  land  irrigated  to  that  time,  tod  the  character 
of  the  irrigation. 

Now,  the  tabulation  of  this  data,  while  it  has  been  for  some  time  in 
course  of  preparation,  was  in  a  measure  checked  for  want  of  funds 
for  completion.  And  I  have  certain  tables,  copies  of  which  I  shall  fur- 
nish to  the  committee.  Here  [exhibiting]  is  a  table  showing  the  divisr 
ion  or  district  in  each  river  fr6m  Kern  to  Mokelumne,  which  covers  the 
irrigation  portion  of  the  great  interior  of  the  State.  It  shows  the  data 
of  each  county,  its  length,  dimensions,  etc. ;  its  claim  to  water,  and 
equivalent  of  that  claim,  the  period  of  flow,  the  period  of  time  during 
each  season  that  it  ordinarily  has  water,  the  greatest  average  flow  for 
three  months  during  the  season  of  1885,  and  the  cost  of  the  works  so 
far  as  such  cost  can  be  ascertained  or  even  approximately  estimated, 
and  the  amount  of  land  irrigated  in  acres  for  each  cubic  foot  per  second 
of  continuous  flow  for  three  months.  That  tells  a  very  complete  story 
of  the  irrigation  of  that  valley  at  that  time.  In  course  of  preparation 
I  have  a  supplement  to  this  table  which  brings  the  work  down  to  last 
season,  in  some  cases  quite  accurately,  and  in  other  cases  approxi- 
mately.    (See  Exhibit  A.) 

The  Chairman.  When  will  that  be  completed  ? 

Mr.  Hall.  I  will  have  that  before  the  committee  before  it  will  be  re- 
quired. 

Then  there  is  a  table  showing  the  irrigation  of  each  canal  in  the  three 
southern  counties,  naming  it,  and  giving  the  extent  of  its  application, 
lining  a  synopsis  of  the  data  in  the  second  report.  That  table  I  will 
hand  to  the  committee  to  keep ;  the  other  I  will  have  to  retain  for  the 
present  (Exhibit  B),  but  will  forward. 

The  Chairman.  Are  you  through  with  the  State  work  ? 

Mr.  Hall.  Yes,  so  far  as  presenting  this  printed  data  is  concerned. 
Irrigation  in  this  State  has  advanced  not  only  the  marketable  value  of 
the  land,  but  the  actual  value  of  land  from  practically  nothing  up  to 
from  $100  to  $500  per  acre.  The  marketable  value  of  the  land  has  ad- 
vanced in  some  instances  to  $1,000  and  $1,200  per  acre.  But  I  say  the 
actual  value  of  the  land  is  from  $100  to  $500  per  acre.  In  broad  terms 
that  is  the  economic  value  of  irrigation  which  every  one  can  understand. 

The  Chairman.  Will  your  reports  approximate  the  average  cost  per 
acre  in  irrigating  in  the  first  instance  I 

Mr.  Hall.  Irrigation  has  cost,  by  the  crude,  home-like  methods 
which  the  ordinary  farmers  individually  have  practiced,  from  $2  to  $5 
an  acre.  By  the  better  methods  pursued  and  by  better  organized  com- 
panies, by  men  commanding  capital,  with  more  substantial  works  con- 
structed, it  has  cost  from  $2.50  to  $10  per  acre. 

In  the  southern  part  of  the  State,  where  water  is  scarce  and  where  the 
results  of  water  are  measured  in  oranges  and  in  raising  grapes,  they 
have  lined  the  ditches  with  concrete.  Sometimes  they  line  them  with 
wood,  sometimes  with  asphaltum,  at  other  times  they  line  them  with 
brick,  and  in  many  cases  with  stone  laid  in  cement.  In  other  cases 
ditches  have  been  dispensed  with,  and  pipes  have  been  laid;  large  con- 
crete pipes,  like  a  sewer  in  a  city,  or  large  iron  pipes,  such  as  would 
astonish  some  persons  engaged  in  water  supply  works  for  cities.  In 
those  cases  irrigation  has  cost  more  to  the  acre.  The  cost  of  such  work 
has  amounted  to  from  $15  to  even  $40  an  acre.  But  there  the  land  has 
been  practically  valueless  without  irrigation,  and  it  has  commanded 
from  $250  an  acre  to  $750  an  acre  when  water  was  put  on  it.  So  tlv^^t^ 
you  may  say  that^  according  to  the  work,  irrigatiou  \i2ii^  Qo^\>ivQ\BL  %'l*t3?^ 
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an  aero  to  $50  an  acre  iu  tliis  State.  And,  as  a  matter  of  coarse,  tbe 
cost  in  every  in^ance  presents  a  peculiar  problem.  If  we  start  out  to 
irrigate  a  small  bit  of  bench  land,  we  must  expect  it  to  cost  very  much 
more  to  the  acre  than  it  would  to  reclaim  a  great  desert.  There  have 
been  instances  where  irrigation  works,  simple  open  ditches  and  the 
ordinary  methods  of  construction,  have  cost  very  much  more  than  the 
ordinary  price.  But  there  are  instances  where  large  areas  have  been 
reclaimed  and  have  cost  less.  As  in  every  other  business,  we  may  say, 
when  you  undertake  to  irrigate  a  portion  of  the  Colorado  desert  by  the 
diversion  of  the  Colorado,  or  the  barren  lands  of  Modoc  and  Siskiyou 
Counties  by  the  Pitt  Eiver  or  the  Owens,  with  such  work  as  that  and 
a  large  capitalization  to  carry  it  through,  you  can  bring  the  cost  per 
acre  down,  and  the  Government,  if  it  should  move  promptly  in  the  mat- 
ter, might  carry  out  the  work  at  25  per  cent,  of  its  ordinary  cost. 

The  Chairman.  You  class  the  irrigated  land  at  from  $100  to  $500 
per  acre  ? 

Mr.  Hall.  Yes. 

The  Chairman.  And  that  you  apply  to  nearly  every  locality  in  the 
State? 

Mr.  Hall.  Yes;  those  figures  will  cover  every  locality  in  the  State. 

The  Chairman.  What  crops  do  they  produce  ? 

Mr.  Hall.  Grain  on  some  lands,  if  properly  prepared,  $200  an  acre 
and  $300  an  acre  can  be  maintained ;  but  the  generality  of  experience 
with  grain  in  the  State  does  not  justify  the  cost.  It  is  more  trouble 
and  more  expense  to  irrigate  land  for  grain  than  for  any  other  crop.  - 

The  Chairman.  How  as  to  grasses? 

Mr.  Hall.  Alfalfa  you  can  speak  of  in  about  the  same  class  as  grain, 
but  generally  with  grasses.  If  you  want  to  irrigate  alfalfa  econom- 
ically you  must  spend  the  money  on  the  land,  that  is  on  the  irrigation 
works  at  first,  in  order  to  be  able  to  cover  that  land  with  the  least 
amount  of  water. 

Senator  Stanford.  Is  there  any  acre  of  land  in  this  State  in  alfalfa 
that  can  be  irrigated  and  made  to  produce  an  income  of  $100? 

Mr.  Hall.  There  is  no  area  of  fair  valley  land  but  will  produce  folly 
to  that  valuation.  Of  course,  there  are  areas  of  land  which  to  the  eye 
will  look  pretty  well,  but  they  are  not  fair  lands  for  irrigation  purposes; 
they  are  alkali  lands,  and  heavy  in  the  soil.  The  expert  will  recognize 
that  at  once.  But  they  are  the  exception.  It  does  not  make  so  much 
difference  if  you  have  alkali  on  the  land,  because  experience  iu  this 
State  has  shown  if  you  have  alkali  combined  with  clay,  light  alkali 
land,  it  can  be  handled  very  well,  but  the  heavy  alkali  lands  can  not  be. 

The  Chairman.  When  you  have  alkali  lands  do  you  reclaim  them 
by  putting  water  on  to  them  and  paying  attention  to  the  drainage  f 

Mr.  Hall.  Yes.  There  must  be  more  attention  paid  where  the  land 
is  covered  with  alkali  than  where  it  is  not. 

The  Chairman.  What  would  be  the  proper  way  ? 

Mr.  Hall.  It  depends  on  the  amount  of  cultivation,  the  expense  that 
would  justify  the  return  expected.  Where  you  have  only  general  agri- 
cultural and  not  horticultural  farming,  the  method  of  open  ditches, 
with  closed  conduits,  is  the  only  method  that  would  be  justified. 

Mr.  Mills.  Before  Mr.  Hall  leaves  the  question  of  the  valuation  of 
land,  I  would  like  to  ask  him  a  question.  What  increment  of  value, 
as  a  general  proposition,  is  confi^Tred  upon  the  land  by  irrigation. 
That  is  to  say,  take  the  average  valuation  of  irrigable  land  in  the  San 
Joaquin  valley.  Without  irrigation,  in  its  natural  state,  what  would  it 
be  worthy  and  what  value  would  be  coiifeT^^  vji^ou  it,  or  what  percent- 
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age  or  iucrement  of  value  would  be  conferred  upou  it — liow  many  times 
its  present  value  would  it  be  worth  with  irrigation  ? 

Mr.  Hall.  Of  course,  in  answering  that  question  one  would  have 
to  predicate  his  answer  of  the  present  value  of  lands  there.  But 
what  dry  lands  are  held  at  in  the  San  Joaquin  Valley  is  not  a  good 
criterion.  The  present  value  of  dry  lands  down  there  without  water 
and  without  the  hope  of  getting  water,  does  not  exceed  $10  per  acre. 
Yon  can  buy  them  for  that.  But  it  does  not  exceed  that.  I  speak  of 
the  Tulare  portion,  and  not  San  Joaquin. 

Senator  Stanford.  Is  not  this  $10  an  acre  valuation  based  upon 
the  possibilities  of  irrigation "? 

Mr.  Hall.  No.  It  is  by  reason  of  the  neighborhood  of  irrigated  lands. 
These  dry  lands  are  rendered  more  valuable,  actually,  because  of  their 
proximity  to  irrigated  lands  than  they  would  be  without  the  irrigation 
in  the  neighborhood.  They  can  be  utilized  in  many  ways.  But  with- 
out that  irrigation  near  there,  without  that  population  which  irrigation 
sustains — wipe  out  irrigation  in  Tulare  Yalley  and  set  it  back  thirty  or 
twenty-five  or  even  twenty  years,  and  the  land  will  go  down  to  $1.25 
an  acre. 

Mr.  Mills.  That  is  my  question.  Where  irrigation  has  been  projected 
how  many  times  does  the  value  of  the  land  increase? 

Mr.  Hall.  Two  hundred  fold. 

Mr.  EsTEE.  Take  Eiverside,  for  instance. 

Mr.  Hall.  I  am  speaking  of  agricultural  lands  generally.  Riverside 
is  an  exception.  A  horticultural  neighborhood  must  be  the  exception. 
We  can  not  expect  to  practice  horticulture  on  the  great  body  of  the 
arid  region.  Riverside  land,  of  course,  has  gone  up  from  $2.25  an  acre 
to  $600  an  acre,  or,  perhaps,  $1,000  an  acre. 

The  Chairman.  How  much  land  would  it  have  required  to  support 
one  head  of  cattle,  one  ox,  in  the  San  Joaquin  Valley  before  there  was 
irrigation  f 

Mr.  Hall.  I  have  had  no  experience  in  that  direction  5  but  I  remem- 
ber to  have  heard  in  the  legislature  of  the  State  a  discussion  in  which 
Hon.  Thomas  Fowler,  a  well  known  cattle  man  in  early  times,  took  part. 
It  was  he  who  was  the  great  opponent  of  irrigation.  I  heard  him  de- 
clare, in  187C,  that  the  plains  of  the  San  Joaquin  Valley  were  valuable 
to  him  and  others  in  the  same  business  with  him  to  the  extent  of  one 
long-horned  Mexican  ox  to  each  25  acres.    He  was  good  authority  then. 

The  Chairman.  How  many  horned  cattle  will  an  acre  of  well  culti- 
vated alfalfa  now  support  ? 

Mr.  Hall.  Two  or  three.  There  are  better  witnesses  upon  that  point, 
however,  than  I  am. 

The  Chairman.  I  would  like  to  hear  about  the  Government  surveys, 
whether  any  good  can  be  accomplished  in  California  by  having  them 
go  on.    You  have  undertaken  these  surveys. 

Mr.  Hall.  I  might  be  considered  a  prejudiced  and  biased  witness 
upon  that  point,  seeing  that  I  am  interested  in  them.  But,  taking  my 
statement  for  what  it  is  worth,  I  think  there  is  a  very  great  necessity 
for  just  such  an  examination  as  the  Government  has  undertaken.  The 
necessity  in  California  is  not  confined  alone  to  the  valley  land,  but  gen- 
erally, for  purposes  of  water  supply,  for  domestic  purposes,  and  for  the 
prevention  of  floods,  for  the  amelioration  of  the  sanitary  condition  of 
the  country,  and  for  the  reclamation  of  the  land — all  of  these  ends  will 
be  subserved  by  such  a  study  as  that  which  has  been  commenced. 
For  instance,  taking  the  Sacramento  Valley,  a  valley  with  soiwe  \\vv\v- 
dreds  of  thousands  of  overflowed  lands  in  it.     TVio^^  \^\\vV^  e.wft.  \\^\<b^ 


214  IRRIGATION   AND   RECLAMATION   OP   ARID   LANDS. 

be  reclaimed  unless  there  be  some  systematic  work  in  coiitroUiDg  tbe 
floods,  in  controlling  the  rivers.  Such  work  can  not  be  undertaken 
without  a  physical  study  of  the  hydrological  conditions  in  that  valley. 
That  study  must  be  based  upon  a  knowledge  of  the  topography  of  the 
country,  of  the  opportunities  for  storing  water,  and,  of  course,  of  the 
water  supply,  and  the  manner  in  which  that  supply  is  had.  This  study 
undertaken  by  the  Government  will  furnish  the  foundation  of  the  rec- 
lamation of  1,000,000  acres  of  land  overflowed  annually,  or  for  the  pro- 
tection of  hundreds  of  thousands  of  acres  which  have  been  partially  re- 
claimed, but  are  threatened  every  few  years  with  inundation. 

In  the  San  Joaquin  the  question  of  water  supply  for  purposes  of  irri- 
gation is  more  especially  important,  and  this  study  will  enable  the  peo- 
ple of  the  State,  and  especially  those  living  in  that  valley,  lo  know 
where  and  how  water  can  be  stored  and  served  for  purj)oses  of  Irriga- 
tion. The  Government  owns  some  arid  lands  in  that  valley,  especially 
on  the  western  side  and  of  course  the  valuation  of  those  lands  will 
be  affected,  as  I  have  stated,  perhaps  100,  200,  or  300  per  cent,  by  rea- 
son of  this  work.  I  have  spoken  of  that  portion  of  the  State  where 
irrigation  is  less  needed,  unless  we  take  into  consideration  these  coast 
counties,  and  the  people  there  are  too  well  off  to  want  any  Govern- 
ment aid. 

But  going  back  in  Siskiyou  and  Modoc  Counties,  there  are  a  million 
or  so  acres  of  land,  and  that  land  is  largely  the  property  of  the  General 
Government.    That  can  in  a  great  measure  be  reclaimed  by  the  storage 
of  water  and  the  diversion  of  water  from  the  larger  streams.     Such  stor- 
age and  such  diversion,  in  my  judgment,  can  be  carried  on  only  upon 
the  basis  of  such  a  study,  because  the  problems  there  are  too  much  in 
private  enterprise,  and  unfortunately  or  fortunately,  as  you  may  con- 
sider, the  laws  of  our  State  are  in  such  a  condition  that  private  enter- 
prise is  afraid  of  such  investments,  unless  there  be  some  governmental 
scheme  to  carry  it  out.     So  that,  in  some  sections  of  our  State,  private 
enterprise  is  at  a  standstill  as  to  unde<"taking  great  irrigation  works, 
and  unless  the  Government  should  do  something  in  the  way  of  demon- 
stration of  the  possibility  of  the  inaugration  of  the  great  works,  new 
ones  in  this  State  will  very  soon  cease.    Of  course,  on  the  eastern  side 
of  the  mountain,  in  what  is  called  the  La  Hontan  division,  you  can 
hear  from  Mr.  Bridges,  who  has  charge  of  that  work,  what  can  be  ac- 
complished by  irrigation.     But  going  south  into  the  Mohave  and  Colo- 
rada  Deserts,  in  the  Colorado  Desert  there  is  a  country  25  miles  broad 
and  50  miles  long  that  can  be  very  largely  irrigated  by  the  diversion  of 
water  from  the  Colorado  Eiver.    That  is  a  scheme  which  the  Govern- 
ment alone  should  undertake,  in  my  judgment.     I  do  not  think  any  pri- 
vate enterprise  should  undertake  that  unless  it  were  by  governmental 
authority.    The  scheme  is  a  big  one,  and  the  chances  are  too  great, 
the  time  necessary  for  carrying  it  out  too  long,  and  the  conditions  too 
complicated  for  private  enterprise,  at  least  in  our  generation. 

The  Chairman.  To  what  extent  for  reservoir  sites  in  this  State  does 
the  Government  still  own  land  ? 

Mr.  Hall.  In  the  northern  part  and  eastern  part  of  the  State— the 
northern  part,  that  is,  exclusively  the  coast  valley  and  the  great  interior 
valley — the  Government  yet  owns  very  largely  the  land,  and  we  might 
say  that  the  opportunities  for  storing  water  in  those  portions,  that  is  in 
the  eastern  portions  and  northern  portion,  even,  than  any  other  section 
of  the  State  where  irrigation  is  now  considered  necessary. 

The  Chairman.  Are  you  familiar  with  the  high  mountains  that  form 
tbe  water-shed  of  the  Kern  and  the  otViet  Twerafrom  there  up  to  Stock- 
ton f 
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Mr.  Hall.  I  am. 

The  Chairman.  Are  there  many  lakes  in  the  high  mountains  along 
there  ! 

Mr.  Hall.  In  the  Kerr  Mountain  water-shed  there  are  exceptionally 
goo<l  opportunities  for  water  storage.  There  is  one  remarkably  fine 
chance  there.  It  is  called  the  Manatechee  meadows.  It  has  been  sur- 
veyed. It  was  surveyed  by  the  State  engineering  department  in  1880, 
and  it  has  been  since  surveyed  by  private  enterprise.  It  is  a  mountain 
meadow,  having  a  very  flat  surface  and  broad  expanse,  where  a  dam  for 
impounding  water  to  a  maximum  depth  of  80  feet  could  be  bnilt.  A 
dam  400  feet  loug  on  the  top  will  retain  6,378,000,000  cubic  feet  of 
water,  covering  an  area  of  4,420  acres.  I  do  not  think  there  is  another 
available  water  site  in  California,  unless  it  be  some  big  natural  lake  like 
Lake  Biglar,  Clear,  or  Goose  Lake,  that  form  similar  opportunities. 

The  tabulated  results  of  storage  of  water  in  California,  by  great  hy- 
draulic dams,  and  dams  constructed  for  municipal  purposes  for  the 
supply  of  San  Francisco  and  Oakland,  and  dams  constructed  in  the 
Bouihern  part  of  the  State  for  irrigation  purposes,  with  a  liberal  esti- 
mate for  this  site — the  cost  for  that  place  will  be  somewhat  less  than 
one-half  to  the  volume  of  water  than  any  other  site  surveyed — ^I  pro- 
pose to  hand  to  this  committee,  and  not  consume  your  time  with  them 
now.* 

There  is  one  question  I  find  to  which,  perhaps,  justice  has  not  been 
done;  a  question  about  which  this  committee  ought  to  carefully  avoid 
hearsay,  because  I  know  it  is  after  the  truth — bottom  facts.  That 
question  is  the  duty  of  water.  You  will  find,  for  instance,  in  the  San 
Joaquin  Valley  that  claims  are  made  that  a  cubic  foot  of  water  per  sec- 
ond will  irrigate  200  or  at  any  rate  160  acres  of  land.  Now,  it  is  not 
doing  it.  We  have  the  acreage  irrigated  platted  out  definitely  on  a 
map,  and  the  name  of  every  man  who  irrigates  every  piece  of  land. 
We  liave  the  canals  measured,  and  have  observed  through  not  one  sea- 
son but  several  of  them,  and  I  find  that  a  cubic  foot  of  water  in  the  San 
Joaquin  Valley  does  not  irrigate  160  acres  of  land.  But  that  is  not  be- 
cause a  cubic  foot  of  water  will  not  irrigate  160  acres,  but  because  it  is 
wasted.  It  is  wasted  because  this  State  has  never  properly  regulated 
the  matter.    That  is  the  reason. 

Senator  Jones.  Do  you  think  a  cubic  foot  is  sufficient  to  irrigate  160 
acres  of  land  if  properly  managed  ? 

Mr.  Hall.  I  think  that  a  cubic  foot  of  water  properly  managed  with 
open  ditches  carefully  constructed  can  be  made  to  irrigate  160  acres  of 
land  in  the  San  Joaquin  Valley ;  but  it  will  take  supervision. 

Senator  Jones.  What  depth  of  water,  of  actual  irrigation,  will  that 
givet 

Mr.  Hall.  I  have  not  calculated  that  part  of  it,  but  I  can  easily  do  so. 

The  Chairman.  That  is  a  cubic  foot  during  the  irrigating  season  ? 

Mr.  Hall.  During  the  irrigating  season — the  four  or  five  months  of 
irrigation. 

The  Chairman.  Does  it  require  more  or  less  water  at  the  beginning 
of  irrigation? 

Mr.  Hall.  Oh,  vastly  more.  In  1876, 1  think  it  was,  or  1877, 1  was 
temporarily  in  charge  of  some  canals  which  had  been  constructed  in 
Fresno,  and  which,  through  the  failure  of  one  of  the  large  land  owners 
there,  had  gone  into  the  hands  of  one  of  our  local  banks,  and  one  season, 
as  representing  the  bank  there,  I  visited  that  canal  and  measured  over 
and  over  again  the  amount  of  water  which  was  applied  to  a  20-acre 

'  2'bene  tables  liave  not  come  to  hand. 
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tract.  That  20-acre  tract  was  down  at  the  end  of  the  irrigated  area, 
and  it  was  in  a  new  country  surrounded  by  a  broad  expanse  of  ab- 
solutely dry  plain,  and  just  where  this  tract  was  situated  the  soil  was 
60  feet  below  the  surface.  1  have  run  on  to  that  tract  of  land  enough 
water  to  cover  it  23  feet  deep  in  one  irrigating  season.  I  have  run  that 
much  on  over  and  over  again.  Of  course,  tliat  tract  of  land  was  simply 
a  little  sponge  through  which  the  water  sunk.  Taking  a  level  cross-sec- 
tion to  get  a  profile  of  the  country,  the  San  Joaquin  on  the  north  and 
Kings  Eiver  on  the  south,  and  then  measuring  from  the  surface  down,  we 
found  that  water  on  the  plain  with  this  irrigating  water  on  top  slough- 
ing away.  Now,  irrigation  has  gone  on  thei  e  for  thirteen  years  more — 
I  am  not  certain  about  just  that  locality,  but  within  2  or  3  miles  of 
there — the  water  stands  on  the  surface  of  the  ground,  and  flags  and 
rushes  grow  there,  and,  if  no  Fresno  gentlemen  are  here,  I  will  say  that 
chills  and  fever  grow  there  too.    That  is  the  effect. 

The  Chairman.  It  needs  drainage  now? 

Mr.  HALL.  Yes. 

The  Chairman.  You  were  about  to  give  the  duty  of  water! 

Mr.  Hall.  Going  into  the  southern  counties  where  water  is  applied 
for  different  purposes,  horticultural  purposes  almost  entirely,  through 
cemented  ditches,  wooden  flumes,  and  iron  pipes,  it  is  claimed  that 
the  inch,  which  is  about  one-fiftieth  per  cent,  of  a  cubic  foot  per 
second,  will  irrigate  10  acres.  Of  course,  that  will  be  500  acres  to  the 
cubic  foot  per  second.  But  it  does  not.  The  inch  will  irrigate  10  acres 
of  young  oranges,  where  the  water  is  applied  around  the  base  of  a  tree 
with  a  hose,  or  to  wet  a  place  two  feet  square  around  a  young  orange 
tree  or  grape  vine.  But  experience  at  liiverside,  where  irrigation  has 
been  carried  on  longer,  shows  that  the  inch  irrigates  from  2^  to  3  acres. 

Mr.  N.  P.  Chipman.  State  what  an  inch  of  water  is  in  this  country. 

Mr.  Hall.  The  inch  in  this  State  is  very  much  like  the  old  lady's 
piece  of  butter  in  her  receipt  for  cake,  and  so  according  to  local  custom 
the  inch  varies  about  100  per  cent,  of  its  minimum  value.  But  measur- 
ing water  through  a  linch  orifice,  under  a  pressure  of  4  inches  over  the 
top  of  that  orifice,  we  will  get  the  equivalent  of  about  one-fiftieth  of  a 
cubic  foot  per  second.  And  so,  while  not  accurate,  for  convenience,  in 
order  to  translate  the  inch  into  a  definite  quantity,  I  have  adopted  in 
this  State  engineering  the  co-efficient  of  50.  T  divide  it  by  50,  or  mul- 
tiply it  by  50,  to  get  the  cubic  foot,  and  1  think  that  has  been  adopted 
by  engineers  in  the  southern  part  of  the  State. 

But  to  go  back.  On  page  219  of  the  second  volume  of  the  report  of 
the  State  engineer,  can  be  found  a  statement  of  irrigation  at  Riverside, 
showing  the  capacity  of  the  canals  in  inches,  the  low  water  in  minert. 
inches,  and  the  overflow  in  miner's  inches,  and  the  extent  of  irrigation. 
The  figures  for  1888,  the  last  year  of  observation,  are  all  marked  there, 
and  have  approximates,  because  in  that  year  we  did  not  actually  meas- 
ure the  amount  of  land  irrigated,  but  upon  the  basis  of  those  which 
preceded  and  from  returns  made  by  the  irrigators  in  writing,  we  get 
very  closely  to  it,  and  the  last  figure  is  not  far  wrong.  You  will  find 
then  that  with  an  ordinary  flow  of  3,500  miner's  inches  in  the  Riverside 
canal  during  the  irrigation  season,  there  were  6,500  acres  irrigated. 
There  you  will  see  that  it  is  actually  less  than  2  acres  to  the  inch. 

There  are  a  great  many  ways  in  which  water  is  lost  in  irrigation. 

But  you  measure  water  and  run  it  onto  a  tract  of  land  for  a  few  houw 

at  a  time  and  you  will  find  its  duty  mounts  up  comparatively  high.  But 

jou  must  remember  there  is  a  loss  in  transmitting  water  through  the 

maiD  canal ;  there  is  a  loss  in  distributing  •,  there  is  a  loss  in  managing  it, 
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and  there  is  a  loss  in  the  actual  irrigation  in  the  waste  off  from  the  tract 
irrigated.  And  so,  while  I  do  not  say  as  a  matter  of  fact  that  the  ex- 
tent of  the  duty  of  water  in  Eiverside  has  been  reached,  or  that  it  has 
been  reached  in  any  other  of  those  colonies  down  there,  still  I  do  say 
they  will  never  irrigate  10  acres  to  the  inch  as  is  claimed.  If  they 
make  it  6  or  2J  acres  to  the  inch,  the  water  carried  in  closed  conduits 
and  in  the  best  class  of  work,  they  will  be  doing  very  well. 

The  Chairman.  Have  you  ever  made  any  observations  with  a  view  to 
determining  what  effect  irrigation  will  have  upon  the  climate! 

Mr.  Hall.  There  have  been  curious  climatic  changes  in  this  State 
which  we  must  attribute  to  irrigation.  For  instance,  1  remember  to 
have  gone  to  Bakersfield  some  years  ago  when  irrigation  was  first  be- 
ing introduced  there.  I  do  not  know  whether  this  ought  to  be  recorded, 
but  I  was  struck  with  the  very  curious  appearance  of  shape  of  the 
younger  ladies  or  girls  in  that  section.  It  seems  that  I  could  not  ac- 
count for  it  at  the  time,  but  it  turned  out  that  they  had  a  little  aff'ec- 
tion  of  the  spine,  and  there  was  a  rotundity  of  the  trunk  which  was 
astonishing  in  ladies  so  young.  I  tell  you  that  to  illustrate  the  fact 
that  before  irrigation  was  regularly  introduced,  there  was  a  malarial  in- 
fluence which  pervaded  the  population  to  that  extent,  and  it  showed 
not  only  upon  the  countenance  of  the  people,  but  upon  their  persons. 
But  now  that  the  slough  has  been  cleaned  out,  the  underbrush  cut 
away,  the  rank  vegetation  ploughed  off,  the  surface  of  the  land  turned 
over  to  the  atmosphere,  fresh  water  brought  over  these  sloughs  and 
applied  to  the  land  and  vege cation,  the  atmosphere  and  the  climatic 
conditions  appear  to  have  changed  to  that  extent  that  I  believe  Bakers- 
field  and  that  neighborhood  is  about  as  healthful  a  locality  as  you  will 
find  in  any  portion  of  this  State.    And  I  attribute  it  to  irrigation. 

Mr.  Chipman.  The  popular  idea  all  over  the  world  is  that  irrigation 
produces  malaria,  and  is  so  unhealthful  that  it  is  discarded  in  many 
localities.    You  can  not  be  too  emphatic  on  that  point. 

Mr.  Hall.  I  was  just  coming  to  that.  Here  in  Bakersfield  is  one 
instance  where  the  cultivation  of  land  by  irrigation  has  greatly  im- 
proved the  health  of  the  people.  Bakersfield  was  comparatively  a  low 
section.  Going  up  to  Fresno  we  have  a  high  section.  At  Bakersfield 
the  ground  waters  were  within  10  or  15  or  20  feet  of  the  surface — that 
is  when  I  saw  it — I  mean  the  neighborhood.  At  Fresno,  the  ground 
waters  were  60  or  80  feet  below  the  surface  before  irrigation.  That 
country  has  been  filled  up  like  a  sponge,  and  there  has  been  no  ade- 
quate drainage.  The  water  enters  subterraneously  the  cellars  of  Fresno 
and  flags  grow  upon  the  formerly  dry  plains.  There  is  no  doubt  that 
Fresno  is  a  much  less  healthful  place  than  it  used  to  be.  But  it  is  not 
due  to  irrigatioui  It  is  due  to  the  lack  of  drainage.  Fresno  can  be  as 
healthful  a  section  as  it  ever  was  or  any  other  section  in  that  portion 
of  the  State. 

The  Chairman.  Must  this  drainage  be  expensive  ? 

Mr.  Hall.  No,  it  need  not  cost  any  more  to  the  aere  than  to  irrigate. 

The  Chairman.  Will  the  drainage  cost  as  much  as  the  original  irri- 
gation works — the  cost  of  bringing  the  water  onto  the  land? 

Mr.  Hall.  A  proper  drainage  of  Fresno  would  not  cost  as  much  as  the 
irrigation  of  it.  But  it  is  not  irrigated  yet,  and  the  full  expense  of  irri- 
gation is  not  known  there.  Generally  speaking  there  are  instances  where 
irrigation  has  been  practiced  in  a  crude  way,  where  apparently  the 
healthfalness  of  the  climate  has  been  affected,  where  chills  and  fever 
and  malarious  effects  have  come  with  irrigation ;  but  they  can  be  traced 
to  the  lack  of  drainage  as  we  can  trace  typho\d  fev^^  ot  WiQi^<^  \Qr^ 
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grades  of  fever  which  pervade  sections  of  this  State  to  defective  sewer 
drainage  in  the  houses.  I  know  a  family  in  this  town  that  has  been 
driven  out  of  three  houses,  that  is  to  say,  it  has  gone  into  three  sepa- 
rate houses  where  it  has  turned  out  that  the  drainage  underneath  the 
ground  was  moistened  with  sewage  matter.  You  can  not  have  healthfal 
houses  on  the  plains  of  Fresno  with  the  water  standing  in  your  cellar  any 
more  than  you  can  with  the  sewage  water  in  your  house  in  this  city. 

The  Chairman.  How  does  it  affect  rain-fall  ? 

Mr.  Hall.  The  experience  of  this  State  has  been  too  limited  to  8x>eak 
definitely  upon  that  point.  You  will  find  a  great  many  intelligent  gen- 
tlemen here  who  believe  that  irrigation  has  thus  far  increa^sed  the 
amount  of  precipitation,  and  I  do  not  think  any  of  us  are  prepared  to  dis- 
pute it  without  facts.  But  it  seems  curious.  Over  a  series  of  years 
since  irrigation  was  practiced  in  Los  Angeles  County,  the  rain-fall  has 
been  greater,  and  the  same  can  be  said  of  San  Joaquin  Yalley.  Bat 
what  time  is  necessary  we  do  not  know. 

Senator  Jones.  Have  there  been  observations  for  a  sufficient  length 
of  time  to  determine  that  *? 

Mr.  Hall.  No.  I  file  with  the  committee  tables,  etc.,  marked  re- 
spectively Exhibits  A  and  B. 


Exhibit  A. 

Tlie  canah  of  San  Joaquin  Valley — Irrigation  data  for  1885. 


Acres. 

Kem  River,  north  side : 

Pierce  and  Barker  (no  irriga- 
tion ) 

Barker  and  Wilson  (no  irriga- 
tion) 

Kern  River,  south  side  : 

Barker 100 

Kern  River,  north  side : 

Bcardsley 1200 

McCord 2,000 

Calloway 18,000 

McCaftrey  Slongh 300 

Emery 80 

Jones  and  Turkey  (no  irriga- 
tion  

Railroad ) 

Wible V  300 

Goose  Lake ) 

Pioneer 4,080 

Edwards  (no  irrigation) 

James  and  Dixon 960 

Johnson 360 

Ashe  (no  irrigation) 

May  (no  irrigation) 

Joice 640 

Kern  River,  head  of  Joice  canal : 

Dixan 100 

Kern  River,  south  side  : 

Kern  Island 10,170 

South  Fork 3,675 

Farmers 1,780 

Castro  (no  irrigation) 

Stine 7,000 

Anderson }       ^    .^n 

Gates \       ^''^^ 

Buena  Vista 2,480 

prx^t:;:::;::::::::;;:  S   ^'^ 

Meachani 2B0 


Kem  River,  south  side— Cont'd. 

Wilson 

Henly  (not  in  use) 

Frazier  (not  in  use) 

Kern  Valley  Water  Com-" 
pany ^8  west-side  canal.. 

Kern  Valley  Water  Com- 
pany's east-side  canal... 


ACVBS. 


100 


3,500 


Total 63,365 


Poso  Creek : 

Purcell 

Creasey  (unfinished) 


400 


Deer  Creek : 

Wingfield 

Carothers  (no  irrigation). 
Deer     Creek,     consolidated 
ditch 


300 


1,335 


Total 1,635 


Tulo  River : 

Great  American 

Pioneer  

Tray  lor 


\ 


Porter  Slough 

Hockett 

Wallace 

McGee,  Putnam,  and  Cald- 
well  

Gilliam 

Hubbs  and  Miner 

Fulweiler J 

Hunsaker 

Platts 

T\\omvs»» --«.. 


50 
1,292 
60 
5-< 
314 
40 

110 
120 
405 
152 
160 
10 
5 
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Exhibit  A. — The  canals  of  San  Joaquin  Valley f  etc. — Continued. 


ale  River — Continued. 

Elrod 

Brown  and  Ray 

M.  M.  Buniett 

W.T.Burnett 

Bacigalupi  and  Chroigliton 
(no  irrigation). 

Bond     

Klein  (not  in  use). 

Roy  err,  jr.,  School-house 
Branch  of  Tule  River  (not 
in  use). 

Roy  err,  jr.,  Stadtmiller,  (not 
in  use). 

Lamacsna  (not  in  use). 

Bacigalupi 

Wilcox 

South  Tule  River 

Piano 

Vandalia 

Rose 

Mitchell,  Springer,  &  Rose.. 

South  side 

Fine 

Collisium  Slough 

English 

Stockton 

Ball  <&.  Harrison 

Empire 

Woodville 

Tipton 

Janes  (no  irrigation). 

Lone  Oak  Slough  (no  irriga- 
tion). 

Hirely  (from  L.  O.  Slough)  . 

Creech  (from  L.  O.  Slough)  . 

Rogers  (from  L.  O.  Slough) 
no  irrigation. 

Fancher 

Small 

Firmly  (no  irrigation.) 

Gully  (no  irrigation). 

Small  and  Woesliug 


Acres. 


31 

10 

40 

16G 


80 


170 

80 

15 

408 

100 

18 

44 

754 

576 

634 

120 

681 

190 

160 

100 

254 


20 
40 


293 
160 


160 


Total 8,075 


Caweah  River: 

Wutchumna 

Curtis  &  Lindsley 

Venice 

Elbow  Creek  (no  irrigation). 

Matthew  

Cnrtis  (not  in  use). 
Weston  (not  in  use). 

Uphill 

Settlers 

Lakeside 

Upper  Pogue  (no  irrigation). 

Lower  Pogue.... 

Ogden 

Hamilton 

.  Consord't  People^s  Ditch.... 

Fanners 

Kaweah 

Tulare ' 

Rocky  Ford  (no  irrigation). 

Cameron 

Bacon  &  Crossmore 

Jadd  (Abandoned  1868). 


1^634 

48 
81 

267 


596 
4, 934 
9,167 

100 

80 

30 

4,065 

645 

3, 1'^l 

402 

1,372 
2,270 


Kaweah  River — Continued. 

Evans  «&  Turner  (not  in  use). 

Kaweah  and  Mill  Creek 

Chatter  (from  Kaweah  and 
Mill  Creek) 

Oaks  (from  Kaweah  and  Mill 
Creek) 

Evans    (from   Keweah   and 
Mill  Creek) 

Burch    (from    Kaweah  and 
Mill  Creek) 

Watson  (from  Kaweah   and 
Mill  Creek 

Mill  (from  Kaweah  and  Mill 

•    Creek)  used  only  for  water- 
power. 

Jennings -. 

Hicks  and  Weston 

Royers 

.  Modoc 

Holladay  (no  irrigation) 

Upper  Hayes } 

Lower  Hayes 5 

Channels  from  St.  John's  Chan- 
nel to  Kaweah  River : 

Long's  Canal  (no  irrigation). . 

Ketchum  Cut  (no  irrigation). 

Bostwick  Cut  (no  irrigation) 


Acres. 

1,425 
150 
150 
289 
110 
315 


506 
50 
55 

809 


700 


Total 33,371 


King's  River  (north  side) : 

King's  River  and  Fresno 3, 935 

King's  River^(branch  of  Fresno 
Canal) : 

Center  villo..-- 

Fresno 

Fowler  Switch 

Centerville  and  Kingsburg 

Emigrant , 

Lagmade  Tache 

Liberty 

King's  River  (north  side) : 

Millrace ,  .- 

Reed 

King's  River  (south  side) : 

"'76" 

iS^°.^^jf'-l  Small  private  ditches 
Glerm     "  t     ^^  Centerville  hot- 

Barton!:  J      *^"'- 

People's...- 

Mussel  Slough 

Last  Chance 13, 436 

Lower  King's  River 6, 622 

Rhoads 2,735 

Total 99,551 


25,045 
4,059 
9,116 
4,781 
9,085 
1, 242 

390 
160 

2.200 
200 


16, 545 


San  Joaquin  River: 

Upper  San  Joaquin 600 

Chowchilla 6,900 

San  Joaquin  and  King's  River    2i{,  8i^ 

Posey  Slough 

Temple  Slough 

Santa  Rita 400 


Total *iVn^^ 
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Exhibit  A. — The  canals  of  San  Joaquin  Valley y  efc.— Continued. 

Acres. 

Old  River : 

Grade  slough  (fr.  Old  River). 
Seliman  (fr.  Old  River) 


Fresno  River: 

Fresno  Dam  and  Canal  Co.^s 

canal 5,416 

Adobe  Ranch 350 


Total 5,766 


Chowchilla  River : 

Kohler,  West,  and  Minturn 
Minturn  


850 
40 


Total 


890 


Merced  River : 

Merced  Falls  . . . . 

Murray  Hill 

SnelUng 

Montgomery 

Ingalsbe  Slough 

Scott 

Deane 


198 

165 

423 

153 

202 

, 130 

449 

Old  River 1, 142 


Acres. 


Meaus  (fr.  Old  River) 
Grade  (fr.  Old  River)  not  in 
use. 

Merced 2,000 

Feldhams  and  Reed 407 

Griffith  and  Sharer . . .' 550 

Hamlin 127 


Total 5,946 


Tuolnmne  River : 
Wheaton 


50 


Stainslaus  River : 

San  Joaquin  County 

Pentland  (not  in  use  1881). 

Mokelumne  River : 

Bamett  , . 


184 


112 


SUMMARY. 


Supply  from — 

Name  of  canals. 

Irriga- 
ted area. 

Kern  River  ...... ...... ...... .... 

Kern  River  canals -...-. -. 

Acres. 
63,3a» 

Poso  Creek  ................   ..... 

Poso  Creek  canals ..................... 

400 

Deer  Creek  ..... ........ .. 

Deer  Creek  canals ... . 

1,635 

Tule  River 

Tule  River  canals 

8,075 

Ka weah  River 

Kaweah  River  canals.. .... . .- ...... 

3:^,371 

Kinirs River.... .... 

Kiners  River  canals.... 

99,571 

Sjin  Joaoiuin  River  .. 

San  Joan uin  River  canals 

31,795 

Fresno  River 

Fresno  River  canals 

5,766 

Chowchilla  River ... 

Chowchilla  River  canals 

890 

Merced  River  . ............... 

Merced  River  canals . 

5,946 

Tuolumne  Ri  vor ............. 

Tuolumne  River  canals   ............... 

50 

Stanislaus  River 

Stanislaus  River  canals ............ 

184 

Mokelumne  River ... 

Mokelumne  River  canals 

112 

Total 

251,140 

Exhibit  B. 

Actual  hTigation,    San  Diego,  San  Bernardino^  and  Los  Angeles  Counties^  1888. 


SAN  DIEGO  COUNTY. 


Group,  etc. 


San  Dieffo  and  San  Die- 
quilo  Kivers. 


San  Louis  Rey  River . 


Supplied  from— 


San  Diego  River 

San  Diequito  River  . . . 

Do 

Do 

Gue.jito  braueli  Diequi- 
to River. 


Name  of  corporation  or  ditch. 


\ 


South  Fork  (old  ditch ;  Indians) 

Bottom  Lands  (old  ditch) 

San  Pasquel  Valley  (old  ditch) 

Santa  Ysabel  Rancho  (old  ditch  ;  Indians) . 
Guejito  Branch  of  San  Isabel  (old  ditch)  . . 

San  Louis  Rev  Mission  (old  ditch) 

Montserrate  Rancho  (old  ditch) 

Vicinity  of  Pola,  5  or  6  ditches   (old  ditch) 

Aqua  Tibia  Creek  (old  ditch) 

Pauua  Creek  (old  ditch  ;  small  patches). 
Cwv,vv a\xd ^Va^ner'8  Ranchoa  (old  ditcher; 


Irrigated 
area. 


Aeret. 


50 

100 

175 

100 

25 

100 
65 

200 
OS 
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Exhibit  B  — Actual  irrigation^  etc, — Continued. 
SAN  DIEGO  COUNTY— Continued. 


ronp,  etc. 

Supplied  from — 

Name  of  corporation  or  ditch. 

Irrigated 
area. 

[argarita  Hirer, 
iento  River .... 

Santa  Margarita  Eancho  (old  farm  ditch) . 
Huiler  Ditch 

Acres. 
312 

55 

Hewett'8  Ditch 

4t>0 

Estudillo  Ditch  (abandoned) 

Minninn  rndiAnff  Ditnh t  -,,... . 

150 

San  Jacieuto  tow^n  ditch  (around  town)  . . . 

Webster's  Ditch 

75 

McAllister's  Ditch 

75 

Palm  Valley  Land  and  Water  Company. .. 

160 

SAN  BERNARDINO  COUNTY. 
Santa  Ana  Biver. 


.na  CaHon  group 


)iver8ion  group 


[lomesa   sub- 
.(a) 


►iversion  group 


ide  Santa  Ana 
roui>  (6). 

IJreek  and  City 
:  sub-group  (c). 


Creek  Springs 
Town  Springs 
roup  <d). 


>iyer8ion  group 

lide  Santa  Ana 
Toup  («)• 


Plains    sub- 


Santa  Ana  River 

North  side 

South  side 

Boar  Valley  Company. 

Santa  Ana  River 

Warm  Creek 

Artesian  wells  in  San 
Bernardino  Basin. 


Hunt's  Springs 


Four  artesian  wolls. . . 
Warm  Creek 

Warren   Creek   and 
wells. 

Do 

Warm  Creek 

Lower  City  Creek — 

Do 

Do 

Do 

Heap  Springs 

Artesian  Springs . » — 

Artesian 

Raynor  Springs 


Do. 


Santa  Ana  River 
Warm  Creek 


Santa  Ana  River 

Do 

Do 


North  Fork  Canal: 

Highland  Vineyard  Canal 

Crain,  Van  Lueven  Canal 

South  Fork  or  Sannyside  Canal . .. 

Red  Lands  Ditch 

J  &B  Ditch 

East  Red  Lands  Company  Works . 
West  Red  Lands  Company  Works 
Riverside  Water  Company : 

R.  Lower  Canal 


I 


R.  Old  Upper  Canal [ 

R.  Warm  Creek  Canal J 

Upper  Riverside  Enterprise  Gauge  Canal 

Highest  Riverside  Mesa  Scheme : 

Vivienda  Water  Companj'  (no  irirga- 

tion>. 
N.  Riverside  Land  and   Water  Com- 
pany (no  irrigation). 
Jumpa   Land   and  Water  Company 
(no  irrigation). 
Camp  Carlton  Ditch 


The  Old  Hunt  Ditch 

Old  Jansen  Ditch 

Belarde  &  Salazar  Ditch  . 
Hunt's  Spring  Irrigation. 


Filano  Wells  Irrigation 
Hawes  Ditch 


Rabol's  Dam  Ditch. 


Stout's  Dam  Ditch 

McKenzie  or  Lower  Dam  Ditch  . 

Spark's  Ditch 

Stewart's  Ditch 

Waterman's  Ditch 

St.  Bemanl  or  Davis  Mill  Ditch. 
Heap's  Springs  or  Beam  Ditch  . . 

Johnson's  Swamp  Ditch 

Cobum  Swamp  Ditch 

Rancheria  Ditch 


Cotton  Land  and  Water  Company's  Ditch. 

Town  Creek  Ditch  (no  data) 

Beamis  Ditch  (no  data) 

Gamer  Ditch  (no  data) 

Santa  Ana  Waste-  water  Ditch 


Mecks  and  Daley  Ditch 


Jaramillo  Ditch    

San  Salvador  Ditch 

Aqaa  Mausa  l^itch 

North  Riverside  Land   and  Water  Com 
pany:  Vivienda  Comp«n>';  3\i'mv%\A>v\^ 
and  Water  Compaii^ .    (V^io^wiXa  oUkV^ ' 


^\ 


1,400 

1,535 

1,200 

150 
150 


6.580 
1,106 


415 

125 

132 

55 

30 

42 
50 

375 

240 

325 

20 

47 

55 


70 
115 

56 
180 


204 


300 

385 

30 

50 

116 
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Exhibit  B. — Actual  irrigation,  etc, — Continued. 
SAN  BERNARDINO  COUNTY— Continned. 


Group,  etc. 


Jumpa  Yallev 
(3). 


groap 


Rincon  group  (4) 


Supplied  from — 


Santa  Ana  Kivor  (west 

side). 
Riverside  Lower  canal . 
Santa  Ana  River 

Do 

Do 


Santa    Ana     Lower 
Cafion. 

Santa  Ana  River 

Chino  Creek 

Rincon  Mill  Creek 

Do 

Spring  Valley  Waste  . 


Name  of  corporation  or  ditch. 


Jumpa  or  Rubidonx  Ditch 


Truj  ill  o  Ditch 

Linvillo  Ditch 

Soncal  Ditch , 

Brickmore  or  Island  Ditch 

Hall  Ditch 

Yorba  Ditch 


Fernandez  Ditch 

Taylor  Ditch 

Cota  Ditch 

Spring  Valley  Ditch 
Fuqua  Ditch 


Irrigated 
area. 


Aeret. 
557 

250 
75 
100 
120 
100 
485 

279 

6 

50 

47 

66 


San  Bernardino  Valley  Works, 


South  Canon  group  (5) 


North  Canons  group  (6), 


Mill  Creek 

Cral'ton  Main 

Bear  Valley  Canal 

Ynculpa  Creek  — 


San  Tiinoteo  and  Elder 

Creeks. 
Citv  Creek  Canon  .... 

West  Creek 

Do 

East  Creek 

Catjou  Pasis  stream  . . . 

Ly  tie  Creek 

Do 


Old  Zauja  Crafton  Water  Company 

Red  Lands  Heights,  Main , 

Crafton,  Lugonia  and  Redlands  Domestic 

Water  Company.    (No  data.) 
Yucnipa  Ditcti,  a  small  ditch  in  Yucuipa 

Valley.     (No  data.) 
Several  ditches  (small,  no  data) 


City  Creek  Ditch 

West  Twin  Creek  Ditch 

Waterman  Hot  Springs  Irrigation 

East  Twin  Creek  Ditch  (abandoned) 

Glen  Helen  Ditch 

Rialto  Canal 

Semi- Tropic  Land  and  Water  Company. . . 


1,300 


203 
70 
40 


200 
602 
475 


Cucamonga  Plains  Irrigations, 


Cucamonga    Plains 
groups  (7). 


Day's,  Young's,  and 
Middle  Ciiiions. 

Deer  and  Aider 
Canons. 

Small  intermediate 
canons. 

Cucamonga CciDon  .... 
Do 


Cucamonga  Canon  and 

Cienegas. 
San  Antonio  Canon . . . 


Etiwand  Colony  Irrigation . . . . , 
Hermosa  Water  Company  ..... 
Sausevain's  Ditch  (abandoned) 


Iowa  Colony  Irrigation 

Cucamonga  Development  Company,  Cuca- 
monga Water  Company's  Works. 
C  ucamonga  Vineyard  Company 


San  Antonio  Water  Company 


652 
368 


301 
1.W0 

350 

1,750 


LOS  ANGELES  COUNTY. 


Cucamvuga  Plains  irrigations. 


Pomona  (1) 


Pomona  Land  and  Water  company's  works 

Old  settlement  ditch 

IiTiiiating  Company  of  Pomona 

Palomares  Irrigating  Company  ....... 

Del  M(mte  Irrigating  Company  ....... 

Canon  Irrigating  Company 

Packard  works  

Fleming  &.  Rohrer 

Chino 


455 

1,880 

430 

520 

2,040 

(?) 
(?) 
(?) 
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Exhibit  B.— Actual  irrigation,  etc, — Continued. 

LOS  ANGELBS  COUNTY— Continued. 

San  Gabriel  Valley  irrigations. 


Groap,  etc 


k  Madre  Canons 
up  (2). 


ro86  subgroup... 
abriel  Kiver  sub- 
ip. 


Anita  8ub<;roup 


Madro  cafions 
ip  (2). 

aequcl  subgroup 


group  (3). 


rabriel  and  San 
tando  group  (4). 


Supplied  from— 


San  Dimas  Cafion. 


Daltou  Ca&on. 


San  Pit  Cafion 


Santa  Anita  Cafion... 
Little     Santa    Anita 

Cafion. 
Davis' Cafion 


Eaton  Cafion. 


Bubio  and  Les  Florcs 
Cafion. 


San  Gabriel  and  Santa 
Anita  Cionagas. 


San  Jos6  Crook 


Middle  San  Gabriel. . . 
Cafion     and    springs 
supply. 


Name  of  corporation  or  ditch. 


San  Dimas  Land  and  Water  Company 


San  Jo86  Kanch  Company 

San  Jos6  Land  and  Water  Company 

Glendora  Water  Company  (no  irrigation) 
Balton  or  Azusa  Ditcu 


Azusa  Water  Development  and  Irriga- 
tion Company. 
Duarete  Mutual  Irrigation  Canal  Company. 

Beardslee  Water  Ditch  Company , 

Bradbury-Monrovia  Works 


Santa  Anita  Water  Company  . 
Sierra  Madre  Water  Company 


Sierra  Madre  Villa  and  Yosburg  Compa- 
nies. 

Kinnola  Ditch 

Precipice  Cafion  Water  Company 


Irrigated 
area. 


Acres. 
100 


I 


Bubio  Cafion  Water  Company ^ 

Enbio  Cafion  Land  and  Water  Association) 

Les  Flores  Water  Company 

Santa  Anita  Bancho 

Marengo  Water  Companj' 

Alhambra 

Alhambra  Addition  Water  Company 

Old  San  Gabriel  Irrigations 

Phillips  Ditch 

Fryers  Ditch 

Knbottom  Ditch 

Wright  Ditch 

Cumer  Ditch 

liowland  and  Foster  Ditch 

Ybarra  Ditch 

Qnintana  Ditch 

Monroe  Ditch 

T.  and  J.  Rowland  Ditch 

Workman  Ditch 

Pucnte  Mill  Ditch 

Pio  Pico  Ditch 

Peck  Ditch 

Millard  Cafion  Water  Company 


North  Pasadena  Irrigation  Works 

Arroyo  Seco  Springs  Works 

Pasadena  Lake  Vineyard  Land  and  Water 
Company. 

Highland  Park  Water  Co.  (domestic) 

Crystal  Springs  Water  Co.  (domestic) 


125 

(?) 

'2,550 

1,500 

600 

500 

50 


(?) 
300 

105 

60 
250 

200 

150 
6,000 


50 

100 

40 

60 

150 

200 

350 

100 

40 

250 

30 

60 

160 


(?) 


50 


(?) 

5(m 

1,000 


San  Fernando  Valley  irrigations. 


omando  Valley 
p  (5);  Cafiad'a 
;roup  (h). 


Lojuuga  and  Paicoma 
Cafion. 


San  Fernando  Cafion . 
Mormon  Canon 


Cresenta  Cafiada  Colony  Works. 


Pickens'  Cafion  Works 

Hall  Cafion  Works 

Earl  Cafion  Works 

Shields  Cafion  Works 

Verdugo  Cafion  Springs  Works 
Monte  vista  Colony  Works 


Phillips' Dit<;h 

Johnson's  Ditch 

PortK'r  Land  and  Water  Company 's  Works. 
San  Fernando  Valley  Improvement  Com- 
pany. 


1,900 


200 
230 
100 


1,200 
600 

17 

5 

543 

80 
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Exhibit  B. — Actual  irrigatiofif  etc, — Continued. 

LOS  ANGELES  COUNTY— Continued. 
Los  Angeles  Valley  aiid  coast  plains  irrigations. 


Inside 
city. 

Oatside 
city. 

Los  Angeles  group  (6) 
The    Los     Angeles 
city  system. 

Los  Aneeles  River. 

Zanja: 

6—1 

1 

50 

178 
328 
532 
309 
168 
398 

4 
148 
159 

6 
254 
204 

200 

Total 

50 

500 

1,500 

800 

500 

1,500 

1,000 

678 

2 

3 

1,828 

1,332 

809 

4 

5 

1,668 
1,396 

7 

8 

4 

g_R 

2,000 
100 

2.148 

Cand  B 

Nichols 

9— E 

5 

254 

9    R 

201 

Feliz I 

Chavez > 

150 

350 

2,937 

8,050 

10,967 

Irrigated  by  city 

sewace  ........................ 

3,000 

13,987 

Coast  plains  inHgations. 


Group. 


Cahmuga,    B  a  1 1  o  n  a 

group  (7). 
Lower   San   Gabriel 

group  (8\ 


Lower  Santa  A  na  River 
group  (9). 


Santiago  Creek  group 
(10). 

San   Juan  Capistrano 
group  (11). 


Supplied  from. 


Ballona  Creek 


New  Sau  Gabriel  River 


Name  of  corporation  or  ditch. 


Old  Sau  Gabriel  River. 


North  Hide. 


South  side 


North  side  Ditch 

South  side  Ditch 

Temple  Ditch 

Workman  Ditch , 

Rincon  Ditcii 

Cate  Ditch 

Standifor  Ditch , 

lianta  Ditch , 

Los  Nicto8  Ditch , 

Little  Lake  Ditch 

Section  Lino  Ditch , 

Agricultural  Ditch , 

Now  River  Ditch 

Clear  Water  Colony  Ditch  (no  data). .. 
Arrogo  Ditch,  four  branches : 

Sandridge 

Stockton , 

Taylor 

Cochran 

Repetto  Ditch 

Foster  Ditch 

San  Antouio  Ditch 

Cerritos  Colony  Ditch 

Ryan 

Anaheim  Union  Water  Companj',  three 
canals : 

Cajou 

Now  Anaheim 

Old  Anaheim 

Yorba  Ditch 

Santa  Ana  Valley   Irrigating  Company 

Canal. 
Serrano  aud  Carpenter  Companies ; 

Serrano  Water  Company 

Carpenter  Water  Company 

Old  Mexican  Ditches: 

Mission  Viejo  Ditch  

Lower  Trabuco  Ditch 

Upper  Trabuco  Ditch 

Boca  do  la  Playa  Ditch  • 


\ 


Irrigated 
area. 


Aerei. 

735 

800 

350 

375 

400 

1,300 

1,300 

716 

950 

1,000 

500 

1,000 

1,000 


3,800 

100 
480 
800 
1,200 
430 


4,000 

600 
15,500 

1,300 


383 

327 

40 

50 
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Exhibit  B. — Actual  irrigation,  etc, — Continaed. 

SUMMARY. 

Area  irrigated  in  San  Diego  County,  1888. 

Acres. 

SttuDief^oand  San  Dieqnito  Kivers < 360 

San  Lola  Rev  Biver 480 

San  MaTKurfta  River 1 312 

San  Jacinto  River 965 

Total 2,117 

SUMMARY. 

Area  irrigated  in  San  Bernardino  County,  1888. 

Santa  Ana  River  irrigations : 

SaDta  A  na  Cafion :  Acres. 

Group  (1) 4,485 

Basin  diversion : 

Gronp  (2)  Riverside  Mesa  subgroup  (a) 7,686 

South  side  Santa  Ana  subgroup  (b) 799 

Warm  Creek  suberoup  (c) 1,363 

Lytle  Creek  and  City  Creek  subgroup  (d) 384 

liortli  side  Santa  Ana  subgroup  ((0) 881 

Jompa  Valley  gronp  (3) 1,202 

Sincon  group  (4) 933 

San  Bernardino  valley  irrigations : 

South  Cafions  gronp  (5) 1,466 

North  Cafions  gronp  (6) 1,600 

Cncamonga  Plains  irrigations : 

Cnoamonga  Plains  gronp  (7) 5,361 

Total  for  all  groups 26,070 

SUMMARY. 

Area  irrigated  in  Loa  Angeles  County,  1888. 

Cncamonga  Plains  irrigations:  Acres. 

Pomona  CTOup  (1> ^ 5,375 

San  Oabriel  valley  irrigations : 

Sierra  Madre  Cafions  group  (2) 

San  Jofl6  snbgronp  (a) 225 

San  Gabriel  River  subgroup  (6) 5,160 

Santa  Anita  River  subgroup  (c) 350 

San  Pasquel  subgroup  (d) 765 

Basin  Gronp  (3) 7,590 

San  Gabriel  and  San  Fernando  group  (4) 1,550 

San  Fernando  Valley  irrigations : 

San  Fernando  gronp  (5) 4,875 

Los  Angeles  Valley  and  Coast.    Plains  irrigations: 

Los  Angeles  group  (6) 13,987 

Coast  Plains  irrigations : 

Cahnenga- Biulona  group  (7) 1, 535 

Lower  San  Gabrielsronp  (8) 15,600 

Lower  Santa  Anita  River  gronp  (9) 21,000 

Santiago  Creek  group  (10) 2,100 

San  Jnan  Capistrano  group  (11) 800 

Total  for  all  groups 80,002 

F^NAL  SUMMARY. 

Area  irrigated  in  the  three  lower  counties,  1888. 

Acres. 

San  Diego  County 2,117 

San  Bernardino  County 26|o70 

Los  Angeles  Conn^ 80,902 

Grand  total 109,080 

138  A  li— VOL  n 16 
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STATEMENT  OF  W.  S.  OEEEN,  OF  COLUSA. 

Mr.  Chairman  and  gentlemen,  I  come  from  a  region  of  country  that 
will  produce  2  per  cent,  of  the  wheat  of  the  United  States.  Therefore, 
we  do  not  claim  to  have  any  arid  land  in  that  region.  We  think,  how- 
ever, that  irrigation  will  benefit  us  to  the  extent  that  we  have  farmed 
four  districts  under  the  Wright  law,  and  propose  ta  irrigate  300,000 
acres  of  land  in  that  county.  And  that  would  be  our  opinion  of  irri- 
gating arid  lands.  After  discussion  among  the  people  there  they  have 
voted  in  those  districts,  some  four  or  five  to  one,  in  favor  of  irrigation. 
Of  course,  it  is  their  opinion  and  my  opinion  that  the  arid  lands  can  be 
irrigated  to  a  great  benefit.  They  have  no  arid  lands  in  that  district; 
but  they  have  voted  bonds  there  to  the  extent  of  some  million  and  a 
half  of  dollars  for  the  purpose  of  irrigation,  and  some  of  the  bonds  have 
been  sold.  The  central  district  was  the  first  to  sell  the  bonds,  the  first 
to  have  contracts  to  do  work  under  the  law  of  two  years  ago,  the  session 
of  the  legislature  before  the  last.  After  hearing  Mr.  Hall  and  after 
seeing  his  report,  I  should  say  that  he  has  gathered  facts  to  which  I 
can  add  nothing. 

But  1  should  like  to  say  a  word  on  the  subject  of  sanitary  conditions 
of  irrigation.  I  have  investigated  that  question  for  a  great  many  years, 
and  I  believe  there  is  no  such  thing  as  malaria  in  the  atmosphere  of 
California ;  that  it  is  entirely  in  the  water  we  drink.  Where  irrigation 
has  made  the  locality  unhealthful,  it  is  because  irrigation  has  simply 
changed  the  condition  of  the  water.  The  atmosphere  is  all  the  time  in 
motion,  and  you  can  not  poison  it  any  more  than  you  can  poison  the 
ocean  or  a  stream  of  running  water.  It  takes  too  great  an  amount  of 
poison,  and  from  actual  observation — and  I  have  been  in  the  State 
twenty-five  years — I  can  say  that  with  the  same  atmosphere  and  drink- 
ing different  water  some  persons  will  have  malaria  and  some  will  not 
1  find  that  malaria  exists  in  spots.  When  1  commenced  to  investigate 
the  subject  1  took  several  portions  of  the  State  and  I  found  that  to  be 
true — that  malaria  exists  in  spots.  But  it  is  not  due  to  irrigation  or 
the  want  of  it.  It  is  in  the  water  that  is  drank,  and  those  who  are 
careful  of  the  water  they  drink  need  not  ever  have  malaria ;  that  is,  in 
this  State.    I  could  give  a  good  many  instances  of  that. 

The  Chairman.  I  understand  you  have  given  some  attention  to  the 
subject  of  the  effect  on  the  water  supply  of  cutting  timber  on  the  wa- 
ter-shed. 

Mr.  Green.  1  have  not  given  the  matter  such  attention  that  I  could 
give  to  this  committee  any  facts.  I  think  this  timber  should  be  pro- 
tected. That  is  the  result  of  my  observation.  But  I  can  not  give  you 
any  figures.  The  result  of  my  observation  has  been  that  the  cutting 
of  timber  decreases  the  rain-fall,  and  the  assembling  of  timber  will  make 
it  more  precipitous  in  the  valleys.  But  1  am  not  prepared  to  give  any 
figures.  In  fact  I  was  not  expected  to  meet  this  committee  until  yes- 
terday, and,  therefore,  have  no  figures  to  present. 

I  should  like  to  call  the  attention  of  this  committee  to  the  importance 
of  Congress  regulating  the  taking  of  water  from  the  navigable  streams 
and  their  tributaries.  There  will  be  some  trouble  to  grow  out  of  that 
unless  it  is  regulated  by  Congress.  If  everybody  can  say  that  naviga- 
tion is  affected  by  it,  and  can  bring  suits  for  taking  the  water  from  the 
streams  and  tributaries,  there  will  be  trouble  to  grow  out  of  it.  That 
subject  is  being  discussed  in  our  county,  and  I  think  it  is  an  important 
thing  for  the  committee  to  take  into  consideration.  There  shonld 
be  some  aiitliority  to  say  bow  mue.\x  Nxat^i:  shall  be  taken  away. 
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STATEMENT  OF  OEOROE  MANUEL,  OF  FBESNO. 

Mr.  Chairman  and  gentlemen,  my  connection  with  irrigation  was  con- 
fined to  Fresno,  Kern,  Stanislaus,  and  San  Joaquin  Valleys  for  ten 
years,  and  during  that  time  I  was  continually  engaged  in  letting  out 
the  headwaters  of  the  Fresno.  The  question  has  been  raised  as  to  the 
economic  value  of  irrigation.  I  had  occasion  to  investigate  that  sub- 
ject a  little,  and  I  went  to  the  Board  of  Trade  of  Fresno.  That  board 
gathered  statistics  on  the  subject  from  the  assessor  of  that  county. 

In  1870,  in  township  14  south,  range  20  east,  sections  1  to  5,  assessed 
to  W.  S.  Chapman,  at  $1.01  per  acrej  section  36,  at  $1.13  per  acre; 
that  made  an  assessed  valuation  of  that  township,  in  1870,  of  a  little 
over  $25,500  in  round  figures.  In  1880  the  Bank  of  California  tract,  a 
portion  of  these  twelve  sections,  at  $4  an  acre,  and  Bank  of  California 
tract,  240  acres,  at  $5  per  acre.  C.  A.  Towne,  section  2,  adjoining  Fresno 
City,  at  $5  per  acre.  C.  H.  Hoifman,  section  12,  near  Fresno,  at  $5  per 
acre.  E.  Jansen,  six  sections  near  Fresno  City,  at  $4  per  acre.  In 
1888,  A.  T.  Covell,  in  Washington  Colony,  5  miles  from  Fresno,  60  acres, 
at  $150  per  acre.  Sections  1  and  2  and  11  and  12  at  $250  to  $300  per 
acre,  $250  per  acre  being  about  the  average  for  unimproved  land.  And 
this  increase  in  the  value  of  land  is  due  to  irrigation.  It  is  the  same 
land  exactly,  only  in  difierent  years,  as  irrigation  has  progressed. 

Sections  6  and  7,  at  $100  per  acre;  section  19,  at  $75  per  acre ;  sec- 
tions 5  to  8,  unimproved,  and  from  one-half  to  1  mile  from  the  city  of 
Fresno,  at  $125  and  $2(]0  per  acre;  sections  17,  18,  and  19,  averaging 
$85  an  acre,  and  sections  23, 24, 25,  and  26,  at  $75  per  acre.  That  is  the 
valuation  of  that  township.  The  first  assessment  was  $25,500  in  round 
numbers,  and  the  last  assessment  of  the  city,  $6,800,000.  And  the 
total  valuation  of  that  township  is  probably  in  the  neighborhood  of 
$9,000,000. 

The  Chairman.  That  is  the  assessed  value  of  the  land  ? 

Mr.  Manuel.  Ygs ;  of  course  the  town  property  is  in  that  township. 

The  Chairman.  Would  there  be  any  town  there  if  it  were  not  for  ir- 
rigation ? 

Mr.  Manuel.  We  will  compare  it  with  Berendo,  which  was  started 
about  the  same  time,  and  now  consists  of  a  shop  and  one  hotel.  Fresno 
has  12,000  inhabitants.  -The  assessed  value  of  the  property  in  Berendo 
is  a  few  thousand  dollars,  and  it  has  no  irrigation.  The  value  of  the 
property  in  Fresno  County  is  due  to  three  or  four  canals  coming  out  of 
the  north  side  of  the  Kings  Eiver.    And  so  it  is  at  Hanford. 

The  Chairman.  What  is  the  result  at  Hanford  ? 

Mr.  Manuel.  Hanford  has  increased  largely.  I  do  not  know  that  it 
has  increased  as  fast  as  Fresno,  but  the  values  are  somewhat  in  pro- 
portion. Concerning  the  value  of  irrigation,  I  know  of  one  canal  that 
was  said  to  cost  in  the  neighborhood  of  $50,000.  The  first  year  after 
its  inception  the  increased  value  of  the  real  estate  along  the  line  of  the 
canal  was  $640,000 — land  that  could  before  have  been  bought  at  $2.50 
per  ^re  had  increased  in  value  sufficient  to  make  that  valuation.  So 
I  could  give  other  instances,  but  I  suppose  that  would  be  sufficient. 

Now,  concerning  the  value  of  this  governmental  investigation,  what 
interest  will  it  be  f  I  am  the  engineer  of  this  Fresno  canal,  and  I  was 
the  engineer  of  the  Madora  district,  lying  immediately  north  of  the  San 
Joaquin  Eiver,  also  the  West  Side  district,  which  comprises  a  long 
strip  of  country  in  some  five  counties  from  Fresno  to  San  Joaquin,  and 
oontaining  about  260,000  ^re«  of  land ;  and  of  the  Tvxt\o^^  (V\^\.x\rX^\^\\\^ 
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io  Stanislaus  County.  The  people  in  that  section  voted  $850,000  of 
bonds,  and  one  item  of  that  $850,000  was  $140,000  for  purpose  of  mak- 
ing storage  reservoirs.  Any  work  that  this  committee  or  the  Govern- 
ment may  see  tit  to  do  in  that  direction  will  be  utilized  by  these  parties. 
So  in  these  other  districts,  they  will  probably  avail  themselves  of  any 
surveys  that  are  made,  and  will  proceed  immediately  as  soon  as  they 
can  place  their  bonds  to  carry  the  work  to  completion. 

The  Chairman.  Are  the  places  in  that  district  for  reservoirs  in  the 
hands  of  private  parties,  or  are  they  public  lands  f 

Mr.  Manuel.  I  think  they  are  public  lands. 

The  Chairman.  Then  the  reservation  of  those  sites  would  be  an  ad- 
vantage ? 

Mr.  Manuel.  I  think  so. 

Mr.  Mills.  How  much  would  it  cost  per  acre  to  get  the  water  onto 
the  land  ! 

Mr.  Manuel.  Probably  that  question  can  be  answered  by  saying 
tliat  we  sell  our  water  now  for  $6  per  acre — we  give  a  water  right  for 
that. 

Sejiator  JoNiiiS.  Does  the  user  have  an  annual  payment  to  make  after 
that  ? 

Mr.  Manuel.  One  hundred  dollars.  But  the  water  right,  the  taking 
of  that  water  onto  the  land,  leaving  a  marginal  profit  to  the  ditch  com- 
pany, is  $5  i)er  acre.  We  are  irrigating  40,000  to  50,000  acres  of  land, 
and  yet  we  are  filling  up  as  much  more  without  pay. 

As  to  the  duty  of  water.  Of  course  Fresno  is  peculiarly  situated  in 
some  respects,  and  we  have  a  large  quantity  of  water  which  we  use  very 
liberally,  and  we  do  not  consider  it  lost.  The  liberal  way  in  which  we 
use  water  benefits  a  population  10  miles  away,  on  whose  land  big  wheat 
crops  are  produced. 

Senator  Jones.  Land  which  was  not  productive  until  this  water  was 
turned  onto  it "? 

Mr.  Manuel.  Yes.  They  could  not  raise  a  bean.  That  is  the  resnlt 
of  irrigation,  not  due  to  direct  contact  with  the  ditches,  but  the  filling 
up  of  the  country.  We  have  adopted  the  policy  o!'  encouraging  irri- 
gators to  use  all  the  water  they  can.  When  there  is  a  shortage  of  water, 
of  course  it  is  different ;  but  when  there  is  10,000  feet  of  water  going  to 
waste  and  benefiting  no  one,  we  encourage  them  to  use  it. 

The  Chairman.  Is  there  water  enough  in  the  San  Joaquin  Valley  to 
irrigate  all  the  land  in  the  valley  if  it  were  properly  stored  f 

Mr.  Manuel.  That  is  a  large  question.  1  will  state  that  from  Kings 
Eiver  north  the  water  coming  down  is  ample  to  irrigate  all  those  lands; 
but  from  Kings  Eiver  south  it  is  impossible  to  irrigate  all  the  land. 
You  will  find  that  as  you  go  north,  say  from  Kern  River,  the  precipita- 
tion and  the  amount  of  water  running  in  the  streams  gradually  increases 
in  a  certain  ratio,  so  that  the  northern  part  of  the  State  is  much  better 
supplied  than  the  southern  part.  Take  the  Kern  River.  There  is  a 
larger  body  of  land  attached  to  it  than  anywhere  in  the  valley ;  but  it 
has  not  th  e  body  of  water  that  other  rivers  have.  To  illustrate  that.  We 
think  that  the  Kern  River  has  a  drainage  of  2,300  miles,  and  the  Moke- 
lumne  has  a  drainage  of  2,600  and  the  Mokelumne  has  a  greater  flow. 
But  if  you  go  farther  north,  a  river  of  600  miles  of  drainage  supplies 
more  water  than  the  one  of  2,300.  It  increases  in  that  proportion.  So 
that  the  most  crying  need  for  saving  water  is  in  the  southern  portion 
of  the  valley,  and  the  farther  you  go  south  the  greater  the  need.  In 
Fresno  Valley  we  have  between  the  San  Joaquin  and  Kings  rivers 
1,260  square  miles. 


MALARIA   NOT   A   CONDITION   OF   PROPER   IRRIGATION.       229 

Senator  Stanford.  Did  you  ever  make  any  estimate  of  what  it 
would  cost  to  irrigate  by  pumping  on  a  large  scale  if 

Mr.  Manuel.  Yes.  Probably  these  district  will  furnish  a  basis. 
For  instance,  the  Turlock  district.  For  the  area  of  that  district,  a  lit- 
tle over  200,000  acres,  $600,000  of  bonds  were  voted.  In  other  words, 
nearly  $3  per  acre.  That  is  according  to  the  best  estimate  that  we 
have  made.  That  would  be  ample  to  construct  every  branch  ditch  and 
to  carry  water  to  every  alternate  section.  That  is  the  cost.  The  Ma- 
deira district,  with  300,000  acres,  the  bonds  voted  were  $850,000,  nearly 
the  same  proportion.  Of  that  $850,000,  $140,000  were  intended  for 
storage  reservoirs.  The  west  side  is  not  in  a  condition  that  will  per- 
mit of  figures  5  but  it  is  somewhere  in  the  neighborhood  of  $5  or  $6  an 
acre. 

The  Chairman.  Was  the  voting  of  bonds  based  on  mere  estimates 
or  the  actual  cost  ? 

Mr.  Manuel.  Mere  estimates. 

The  Chairman.  You  have  stated  that  you  have  investigated  the 
question  of  pumping. 

Mr.  Manuel.  I  could  give  you  some  figures  on  that  subject ;  but  of 
course  that  is  a  scheme  which  we  do  not  much  employ  in  our  country. 
Our  water  supply  is  abundant,  and  we  have  not  gone  into  that. 

The  Chairman.    You  think  you  can  get  water  enough  without  it  ? 

Mr.  Manuel.  We  could  get  it ;  but  we  depend  on  the  gravity  sup- 
ply. What  we  want  is  a  storage  system  to  help  out  our  low  water. 
For  instance,  about  six  or  seven  months  of  the  year  the  rivers  flow  large 
quantities  of  water,  enough  to  supply  all  the  canals;  but  commencing 
about  July  or  August,  until  the  first  of  December,  the  supply  is  short; 
that  is  to  say,  the  rivers  run  down.  While  we  can  get  along  without 
that  help,  while  it  is  not  a  necessity,  yet  it  would  be  a  convenience.  I 
think  water  during  that  period  would  be  a  convenience,  and  it  is  a 
necessity  for  young  orchards,  but  not  a  necessity  for  anything  else. 

Now  about  malaria  at  Fresno.  When  I  went  there  I  weighed  150 
X>onndR,  and  people  told  me  that  I  wouild  die  if  I  went  there.  But  I 
have  been  there  surveying  ditches,  and  you  see  the  result. 

Mr.  Chipman.  What  is  your  present  weight  ? 

Mr.  Manuel.  Two  hundred  and  twenty  pounds.  I  attribute  it  to, 
malaria  in  the  dystem  I  But,  seriously,  I  would  say  that  I  have  a  report 
on  the  subject  of  irrigation  and  its  tendency  to  produce  malaria.  The 
British  Government  in  India  appointed  a  commission  to  visit  Italy  and 
investigate  the  subject  there;  and  that  commission  labored  for  five 
years.  That  commission  reported  that  proper  irrigation  did  not  pro- 
dace  malaria,  but  improper  irrigation  would.  They  also  made  some 
proposition  about  the  construction  of  canals  and  works  which  they 
stated  would  be  effectual  to  prevent  malaria ;  and  experience  has  shown 
them  to  be  effectual. 

The  Chairman.  Did  that  relate  to  drainage  or  the  formation  of  the 
canal  f 

Mr.  Manuel..  Both.  In  making  canals  you  should  not  leave  holes 
for  stagnant  water  to  accumulate.  That  commission  came  to  the  con- 
clusion that  running  water  in  canals  did  not  produce  malaria,  but  that 
improper  irrigation,  where  the  water  was  permitted  to  run  into  ponds 
and  swamps,  did.  There  was  also  a  British  commis  sion  that  came  to 
this  country  and  took  the  testimony  of  tho  people  of  Fresno  and  of 
those  lower  counties.  That  was  a  royal  commission,  sent  from  Victoria. 
But  all  I  know  is  from  personal  experience,  and  all  I  aa^  \«»»  t\i^\»\<t«^v£^ 
irrigation  will  not  produce  malaria. 
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And  in  regard  to  the  subject  of  increase  of  rain-fall  on  account  of 
irrigation,  all  I  know  of  that  subject  is  from  precipitation  tables  in 
Fresno  and  the  surrounding?  country.  I  see  that  the  rain-fall  there  has 
increased  from  a  half  to  a  third,  that  is  to  say,  from  6  inches  up  to  8 
and  12  inches.  That  is,  in  the  last  four  or  five  years.  But  whether  that 
is  due  to  irrigation  or  simply  a  coincidence,  I  do  not  know. 

Then  about  crops  at  Fresno.  The  time  was  when  a  certain  country 
lying  east  of  the  canals  produced  only  about  one  crop  in  three  or  four. 
IS'ow,  it  produces  nearly  every  crop  ;  it  is  seldom  that  any  crop  fails. ' 
The  amount  of  crops  produced  certainly  has  been  increased,  and  the 
failures  have  been  reduced  one-half.  That  is  not  due  to  irrigation  ' 
direct,  but  from  the  fact  that  the  land  is  in  the  track  of  the  wind  from 
the  irrigated  country  around. 

The  Chairman.  You  think  it  is  due  to  the  wind  in  a  moist  country 
as  it  does  not  dry  up  so  much. 

Mr.  Manuel.  That  seems  to  be  the  general  impression,  and  I  think 
the  correct  one. 

STATEMENT  OF  L.  M.  HOLT,  OF  SAX  BERNABDnrO. 

Mr.  Chairman  and  gentlemen,  there  are  many  points  to  be  referred 
to  in  connection  with  this  subject;  but  there  was  one  suggestion  made 
by  Mr.  Hall  which,  while  practically  true,  tends  to  mislead  the  commi^ 
tee,  and  that  is  with  regard  to  the  duty  of  water  at  Eiverside  and  other 
southern  counties.  I  have  lived  at  Riverside  for  ten  years  until  last 
year.  Now  I  am  living  at  San  Bernardino,  close  by  there.  I  have  kept 
watch  of  the  water  at  Eiverside  with  a  \iew  to  stuaying  it  in  connec- 
tion with  the  new  canals.  It  is  true,  when  we  take  into  consideration 
the  amount  of  water  that  runs  into  the  canal  and  compare  it  with  the 
number  of  acres  of  land  irrigated,  Mr.  HalPs  statement  is  practically 
correct.  But  when  we  take  into  consideration  the  amount  of  water 
that  is  sold  by  the  company  or  dealt  out  by  the  canals  to  the  land  owners, 
we  find  a  different  state  of  affairs.  I  took  one  of  the  Riverside  com- 
panies from  its  formation  up  to  1870  and  compared  the  number  of  inches 
sold  by  that  company  and  paid  for  by  the  users  with  the  number  of 
acres  of  land  under  cultivation,  and  up  to  that  time  there  had  been  no 
year  where  the  consumer  had  used  to  exceed  an  inch  of  water  to  5  acres 
of  land. 

Bat  there  is  a  waste  of  water  in  the  main  canals,  and  the  hundreds 
of  distributing  ditches.  For  instance,  take  the  ditch  on  which  my  or- 
chard is  located.  They  turn  off  GO  inches  of  water  from  the  main  canal 
and  get  20  inches  to  my  orchard.  This  shows  a  waste  of  water  in  the 
system  of  distribution,  and  not  the  amount  of  water  that  was  actually 
needed  to  put  on  the  orchard.  When  it  comes  to  the  use  of  water  in 
other  sections  of  California,  I  will  state  that  a  great  deal  depends  on 
the  location  of  the  water  system — its  proximity  to  the  coast.  For  in- 
stance, at  Pasadena  they  started  with  a  system  of  an  inch  to  IGO  acres, 
and  the  supi)ly  was  increased  to  an  inch  of  water  to  60  acres. 

Riverside  is  different  from  any  other  section  down  there  so  far  as 
water  is  concerned.  The  Gage  system  about  Riverside  is  founded  on 
1  inch  of  water  to  5  acres,  and  it  does  not  matter  how  much  they  may 
want,  that  is  all  they  are  going  to  get.  At  Fresno  it  is  an  inch  of 
water  to  8  acres.  This  was  afterwards  increased  so  that  they  conld 
get  an  inch  of  water  to  4  acres.  The  Pomona  system  was  an  inch  of 
water  to  10  acres.    Whether  that  is  enough  or  not,  they  have  been  sue- 
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cessful  there ;  but  that  is  all  they  can  get.  The  Ontario  system  is  1 
inch  of  water  to  10  acres,  and  that  is  all  they  can  get  unless  they  can 
get  another  supply  of  water ;  but  they  have  been  successful  There  is 
land  in  the  irrigation  system  which  is  entitled  to  water,  but  it  can  not 
get  it.  In  the  Etiwanda  system  they  have  1  inch  of  water  to  8  acres. 
If  I  was  rightly  informed,  Etiwanda  furnishes  some  of  the  largest  rai- 
sins in  California — the  largest  grapes,  so  far  as  raisins  are  concerned. 
And  I  was  told  that  they  did  not  need  the  water  that  they  had.  I  have 
given  thebe  facts  just  as  I  got  them.  I  may  be  misinformed  about  some  j 
but  I  guess  I  am  pretty  nearly  right.  Some  require  more  irrigation 
than  others.  Those  back  from  the  coast  require  more  than  they  do 
down  by  the  coast.  While  Pasadena  has  very  little  water,  there  is  a 
vast  difference  between  an  inch  to  60  acres  and  an  inch  to  160  acres; 
but  a  large  number  of  their  crops  do  not  need  irrigation  at  all. 

The  Chairman.  Can  you  tell  to  what  extent  the  people  of  those  dis- 
tricts have  taken  up  the  water  supply  If 

Mr.  Holt.  Pasadena  is  pumping  its  water.  They  lift  it  somewhere 
in  the  neighborhood  of  100  feet.  The  other  systems,  with  the  exce])tion 
of  Eedland,  1  do  not  think  have  increased  their  water  supply.  They 
have  increased  the  supply  of  water  with  a  view  to  spreading  the  acre- 
age. 

The  Chairman.  How  do  they  do  that  ? 

Mr.  Holt.  By  means  of  artesian  wells,  by  tunnels,  and  by  reservoirs. 
The  Ontario  system  runs  a  tunnel  up  the  bed  of  the  canon,  under  the 
water  supply,  and  I  think  the  tunnel  is  in  the  neighborhood  of  80  feet 
below  the  surface  of  the  stream.  But  the  results  of  that  tunnel  have' 
not  been  very  satisfactory  as  yet.  They  have  now  struck  bed  rock,  and 
they  expect  when  they  cross  cut  to  get  a  large  supply  of  water.  It  has 
not  been  satisfactory  as  yet,  though  they  have  had  as  high  as  75  or  SO 
inches  of  water  in  their  tunnel  at  times.    But  it  has  less  now. 

With  regard  to  the  value  ol  the  land  without  irrigation,  I  would  say 
that  the  tract  of  land  on  which  Eiverside  is  located  twenty  years  ago 
wa«  assessed  at  75  cents  an  acre,  and  the  owner  appeared  before  the 
State  board  of  equalization  to  have  that  estimate  reduced.  I  do  not 
know  that  I  could  give  the  assessed  value  per  acre  all  the  way  through 
of  that  land  at  the  present  time,  but  the  6,000  acres  is  valued  at  a  little 
over  $4,000,000,  including  the  town  site.  The  actual  value  of  the  or- 
chards and  vineyards  in  Eiverside  will  to-day  stand  at  about  $1,000  or 
$1,500  per  acre.  The  production  of  that  6,000  acres  at  Eiverside  last 
year  was  1,000  car-loads  of  oranges  and  200,000  boxes  of  raisins,  the 
two  items  covering  4,000  acres  of  land — 3,000  of  oranges  and  1,000  of 
grapes — 20  pounds  in  a  box.  The  other  2,000  acres  of  the  settlement 
was  devoted  to  other  fruits,  and  I  could  not  give  the  figures  with  re- 
gard tor  them.  The  oranges  on  the  tree  sold  for  from  $1.50  to  $3  per 
box,  and  there  were  300,000  boxes.  Tlie  highest  that  we  have  received 
there  on  any  acre  up  to  the  present  time  has  been  $1,100.  Some  of  our 
orange  trees  as  yet  are  not  bearing. 

The  Chairman.  Was  that  $1,100  for  one  crop  1 

Mr.  Holt.  Yes ;  the  highest  received  for  any  one  orchard  in  San 
Bernardino  County  has  been  $1,750  for  one  crop  on  an  acre  and  a  quar- 
ter. The  population  of  Eiverside  on  the  6,000  acres  to  day  is  about 
7,000. 

Mr.  EsTEE.  'What  was  the  population  of  Eiverside  before  irrigation 
'wa«  practiced  there  If 

Mr.  Holt.  We  had  one  sheep  herder  before  that. 

Mr.  Chipman.  Does  irrigation  affect  the  heaHMuYwe^^  o'i  \Xi^  ^q\sv- 
muDity  f 
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Mr.  Holt.  It  does  not,  so  far  as  malaria  is  concerned.  I  agree  with 
some  that  the  quality  of  water  may  not  have  been  so  good,  on  accoaut  of 
ditching  their  water.  Since  they  have  piped  their  water  the  healthful- 
ness  of  the  community  has  been  good.  The  question  has  been  asked 
whether  this  country  filled  up  as  it  did  in  Fresno.  There  is  no  place 
in  California  where  they  have  gotten  the  same  results.  It  was  40  or  50 
feet  to  surface  water  when  it  was  established,  and  it  is  the  same  now. 

The  Chairman.  Is  it  on  a  subsoiH 

Mr.  Holt.  iNTo ;  it  is  on  a  meadow,  and  the  meadow  is  below.  All  the 
surplus  water  goes  down  into  the  river  and  does  not  fill  up  at  all.  One 
of  the  main  sources  of  supply  there  is  the  artesian  well. 

We  have  a  peculiar  formation  around  San  Bernardino  which  we  would 
like  to  point  out.  There  is  a  dike,  and  above  that  dike  is  the  artesian 
basin,  and  you  can  sink  a  well  to  almost  any  distance  and  you  would 
hardly  get  surface  water,  and  it  is  only  about  2  rods  from  the  artesian 
belt  that  you  can  not  get  artesian  water.  From  that  artesian  belt  we 
are  getting  our  water  supply  for  our  Gage  system.  He  has  two  hundred 
wells  there  on  an  average  of  200  feet  in  depth,  and  they  give  200  inches 
of  water.  He  has  one  well  there  that  gives  200  inches  of  water  single 
flow.    It  is  the  largest  well  in  the  valley. 

The  Chairman.  Has  the  supply  of  the  wells  been  reduced  by  multi- 
plying them  in  number  If 

Mr.  Holt.  It  does  not  appear  to  have  that  effect,  or  has  not  yet. 
The  flow  at  this  season  of  the  year  on  the  outer  edge  of  the  stream  has 
decreased,  and  in  some  places  entirely  ceased,  and  has  heretofore  dur- 
ing the  summer  season.  But  when  the  winter  comes  on  again  they 
flow.  I  do  not  know  that  we  have  any  permanent  decrease  in  the  flow 
of  water  in  those  wells  since  they  were  sunk.  Mr.  Gage  in  his  system 
has  in  the  neighborhood  of  1,700  inches  of  water. 

Senator  Jones.  Miner's  inches  ? 

Mr.  Holt.  Yes;  fifty  of  these  inches  make  a  cubic  foot  per  second. 
So  far  as  artesian  wells  in  the  southern  [jortion  of  California  are  con- 
cerned— the  other  sections  I  can  not  speak  of — there  has  been  no  per- 
manent reduction  in  the  flow.  There  is  a  variation  every  year ;  there 
will  be  less  water  in  the  summer  time  and  more  in  the  winter. 

Senator  Jones.  How  far  is  the  artesian  district  in  California  f 

Mr.  Holt.  We  have  several.  The  San  Bernardino  district  will  cover 
about  a  township — thirty-six  sections. 

Senator  Jones.  How  many  wells  are  in  that  township  If 

Mr.  Holt.  Five  hundred  wells.    I  think  fully  that  many. 

Senator  Jones.  Is  the  flow  now  as  good  as  it  was  when  the  first  well 
was  sunk  If  Has  there  been  any  decrease  in  the  flow  of  the  first  well  on 
account  of  the  sinking  of  the  other  wells  ? 

Mr.  Holt.  No;  unless  it  may  be  in  the  summer  time.  Bu^in  the 
winter  it  will  go  up  to  the  standard  again. 

Senator  Jones.  Do  you  know  from  where  the  water  comes  f 

Mr.  Holt.  Some  have  the  theory  that  it  comes  from  the  mountains 
or  the  Mohjave  Desert. 

The  Chairman.  Whaf  district  is  covered  by  the  reservoir! 

Mr.  Holt.  It  includes  Redland,  Highlands,  Riverside,  and  even  west 
through  to  RiaJto.    It  has  not  been  taken  through  there. 

The  Chairman.  Can  you  describe  the  work  and  its  success  f 

Mr.  Holt.  I  will  state  that  the  company  has  made  an  larrangement 
to  pat  in  a  new  dam  120  feet  high  instead  of  the  present  one,  which  is 
only  24  feet  high.    When  they  do  that  they  will  have  a  supply  of  water 
that  will  give  them  20,000  inches  ot  ^watev  during  the  season. 
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There  are  other  sites  there.  I  went  over  to  San  Bernardino,  over 
the  ridge,  to  see  a  reservoir  site.  The  reservoir  when  made  will  irri- 
gate 10,000  acres  of  land,  and  it  will  cost  in  the  neighborhood  of  $75,000 
to  complete  the  reservoir  and  take  the  water  through  the  land  to  be 
irrigated.  The  man  who  applied  for  a  reduction  of  the  assessment  on 
his  land  from  75  cents  an  acre  ought  to  have  had  this  land.  The  the- 
ory is  that  they  can  run  stock  on  that  land,  but  it  will  be  a  very  pre- 
carious business.  There  is  no  value  to  the  land  except  it  may  be  a 
speculative  value,  and  the  speculative  value  is  how  much  is  it  worth  to 
buy  it  and  put  water  on  to  it.  You  can  not  raise  barley  there  to  make 
it  pay  except  it  may  be  on  moist  lands. 

There  are  250,000  acres  of  land  in  San  Jacinto  Valley,  in  San  Diego 
County.  The  Hemet  Valley  is  another  valley  similar  to  the  Bear  Val- 
ley. They  have  all  their  surveys  made  and  are  ready  to  dam  in.  They 
estimate  that  when  the  dam  shall  have  been  completed  they  can  irri- 
gate 100,000  acres  of  land  in  that  valley. 

The  Chairman.  Will  surveys  by  the  Government  and  the  reserva- 
tion of  the  public  land  be  of  any  service  to  you  in  carrying  out  these 
projects  ? 

Mr.  Holt.  I  think  the  reservoir  sites  in  southern  California,  so  far 
as  irrigatinig  between  the  mountains  and  the  sea  is  concerned,  are  all 
taken  up. 

STATEMENT  OF  WILLIAM  COLLIER. 

Mr.  Chairman  and  gentlemen,  I  have  not  had  enough  experience  in 
the  States,  but  I  have  always  had  a  belief  that  timber  ought  to  be  pro- 
tected in  order  to  protect  the  rain-fall.  I  made  a  trip  on  the  moun- 
tains the  other  day,  and  I  saw  large  tracts  of  timber  where  the  timber 
had  been  cut  away.  New  timber  is  a  better  protection  to  rain-fall  than 
the  old  growth,  and  the  ground  was  covered  with  a  thicket  from  12  to 
50  feet  high.  But  whether  all  timber  lands  send  up  the  new  growth 
in  that  way  or  not  I  do  not  know.  If  they  do  not,  I  say  keep  the  tim- 
ber there! 

STATEMENT  OF  B.  B.  BLOWEBS. 

Mr.  Chairman  and  gentlemen,  I  live  under  an  irrigating  system  of 
about  30,000  acres  under  the  Moor  Ditch.  Clear  Lake  covers  about 
300,000  acres  of  land,  but  only  a  small  portion  of  that  has  been  used. 
In  the  early  days  we  paid  for  water  on  our  wheat  land,  but  at  the  pres- 
ent time  it  is  used  for  alfalfa  and  agricultural  purposes.  In  my  neigh- 
borhood we  consider  that  one-half  a  cubic  foot  per  acre  put  on  during 
the  whole  season  (1  cubic  foot  is  the  maximum)  is  snfilicient  for  a  vine- 
yard, and  is  sufficient  for  a  variety  of  horticultural  products.  Our 
system  is  a  charge  of  $4  for  every  cubic  foot  of  water. 

The  Chaibman.  A  cubic  foot  per  second. 

Dr.  Blowers.  We  get  probably  from  IJ  to  2.  It  is  not  measured. 
We  get  a  liberal  supply  because  we  have  a  liberal  supply  to  draw  from 
in  the  ordinary  irrigating  part  of  the  season.  In  the  summer  and  in 
the  drier  seasons  our  supply  fails,  because  there  are  underground 
streams  that  take  it  from  our  system  and  distribute  it  all  over  the  coun- 
try. If  we  had  Clear  Lake  during  the  summer  and  sufficient  drainage 
for  all  these  300,000  acres  under  the  Moor  Ditch  and  between  Clear  Lake 
and  Cache  Creek  and  Putah  Creek,  a  large  area  of  land  in  Cashe  County 
and  land  on  the  top  of  the  mountains  more  favorably  e»\U\a.t\i^o\i  ^e,^Q.wwX> 
of  their  natural  grade  than  any  other  land  in  l\\e  \^oi:\v\,  cou\v^  \i^  ^^- 
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claimed.  If  wc  hati  plenty  of  water  we  would  probably  use  on  alfalfa  a 
foot  per  acre ;  or,  in  otber  words,  we  would  pay  $3  an  acre  for  three  or 
four  irrigations.  With  that  result  in  water  and  the  proper  amoant  of 
irrigation  to  keep  the  gophers  off,  we  could  insure  10  tons  of  alfalfa  hay 
to  the  acre  for  ten  years  from  the  seeding,  each  of  those  tons  represent- 
ing 100  pounds  of  neat  flesh  put  on  to  cattle. 

In  regard  to  climatic  conditions.  If  all  the  upper  part  of  the  Sacra- 
mento Valley  which  includes  Tehama,  Colusa,  Yolo,  and  Solano  CJoan- 
ties  were  irrigated  it  would  have  its  effect  on  the  climate.  It  would 
reduce  the  evaporation  of  this  vast  amount  of  water,  would  reduce  the 
temperature,  and  consequently  raise  the  dew  point  to  a  higher  degree. 
4^nd  it  would  deprive  the  hot  desiccating  north  winds  with  w^hich  we 
are  troubled  of  their  effect,  and  would  change  the  climate  materially  to 
our  benefit  in  that  manner. 

With  regard  to  our  country  being  arid  I  will  say  that  it  is  arid  as 
compared  with  the  condition  in  which  we  can  place  it  by  intelligent  irri- 
gation. We  are  now  pumping  water  from  Cache  and  Putah  Creeks,  and 
there  are  suits  for  damages  that  have  been  instituted  against  several 
parties  for  pumping  water  from  Putah  Creek.  But,  speaking  of  the 
temperature,  I  will  say  that  there  is  much  more  rain  in  the  San  Joaquin 
Valley  now  than  there  was  twenty  years  ago,  and  it  will  continue  to 
increase  so  long  as  the  area  of  irrigation  is  increased. 

Mr.  Mills.  What  interest  will  the  hay  pay  ? 

Dr.  Blowers.  That  depends.  If  a  party  should  raise  it  for  beef- 
cattle  alone  1  ton  of  that  hay  would  be  equivalent  to  120  pounds  of  beef. 
Beef  is  5  cents  a  pound.  Tlierefore  the  gross  amount  of  produce  from 
each  ton  would  be  $0  per  ton,  and  the  gross  amount  of  the  product  that 
would  go  into  the  products  of  the  countr3'^  would  be  $60  an  acre. 

Mr.  Mills.  That  would  be  10  per  cent,  on  $600. 

Dr.  Blowers.  Of  course  the  element  of  labor  would  have  to  come  out 
of  tliat.  Irrigation  allows  us  to  raise  any  kind  of  product  that  we  are 
desirous  of  producing.  We  can  raise  any  product  that  can  be  raised 
in  the  temperate  zone. 

The  Chairman.  What  would  be  a  fair-sized  farm  of  irrigated  land 
for  a  farmer  to  irrigate  himself? 

Dr.  Blowers.  That  would  depend  on  the  number  of  children  he 
had.  1  have  a  neighbor  who  has  one  child.  That  child  married  and 
has  children.  He  had  10  acres  of  land  and  5  acres  were  bearing.  He 
was  a  bricklayer  and  he  hired  help,  and  kept  an  account  of  the  net  pro- 
ceeds of  those  o  acres  in  raising  grain,  and  they  amounted  to  $1,000  a 
year  for  several  years.  That  is  to  say,  he  made  a  clear  profit  of  $200 
per  acre.  I  suppose  his  last  success  of  that  kind  was  three  or  four 
years  ago.  Every  square  section  of  land  in  Yolo  County  under  irriga- 
tion could  support  a  population  of  1,000  souls. 

The  Chairman.  With  an  ordinary  family  would  40  acres  be  enough ! 

Dr.  Blowers.  They  would  have  to  hire  about  $2,000  worth  of  labor 
to  get  along.  I  have  paid  on  25  acres,  a  raisin  vineyard,  $5,000  for  on- 
skilled  labor.  I  paid  in  freight  on  the  product  of  a  single  acre  of  irri- 
gated land  $1,000,  and  I  have  shipped  10  tons  of  raisins  from  1  acre. 
We  have  to  run  our  risk.  We  do  not  always  know  how  our  fruit  is 
going  to  get  to  market. 

Mr.  CHirMAN.  The  committee  may  not  be  aware  of  the  desiccating 

effects  of  the  noi  th  wind,  which  results,  sometimes,  in  making  the  grain 

fields  dry  in  two  or  three  days,  and  in  the  destruction  of  the  wheat  crop. 

Thfit  north  wind  originates  in  the  desert  east  of  the  Sierras.    I  wonld 

Jike  the  doctor  to  tell  whether  \T\gat\o\i\Jo\i\OLCi^^\XQ^  Uiii  effect  of  that 

north  wind. 
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Dr.  Blowers.  The  returning  polar  wind,  the  wind  that  once  went 
upward  from  the  torrid  region,  sucks  its  way  back  to  where  it  starts, 
that  is  to  the  torrid  zone.  '  Whenever'  the  wind  is  sufficient  to  send  a 
large  body  of  air  to  the  south,  it  has  a  tendency  to  bring  toward  the 
earth  this  polar  current ;  and  my  idea  is  that  if  the  arid  region  of  Ari- 
zona and  California — the  whole  surface  of  that  country — were  covered 
with  vegetation,  the.  effect  of  these  intensely  hot  winds  would  disap- 
pear. The  temperature  would  be  reduced  to  such  a  degree  and  the 
moisture  increased  to  such  a  degree  that  they  would  not  have  the  des- 
iccating effect  of  which  so  much  complaint  has  been  made. 


STATEMENT  OF  E.  B.  PERRIN. 

Mr,  Chairman  and  gentlemen,  I  have  been  connected  with  irrigation 
for  fifteen  years,  and  I  have  given  it  a  good  deal  of  thought,  as  a  phy- 
sician. Here  I  have  a  Government  report,  the  census  report  of  1870, 
published  by  act  oi  .Congress,  and  it  is  about  as  impartial  and  as  per- 
fect a  report  as  can  be  gotten.  It  is  better  than  individual  estimates. 
Now,  I  think  Mr.  Hall  fell  into  a  mistake  that  is  calculated  to  do  harm. 

Take  our  Fresno  country — and  all  California  can  take  a  shot  at  it — 
and  we  have  done  there  what  the  world  has  never  done  before  in  the 
way  of  getting  productions  from  the  ground.  While  Los  Angeles  has 
given  5  and  6  tons  of  grapes,  and  Napa  5  and  6  tons,  in  Fresno  we 
make  20  and  more ;  but  we  will  stop  at  20. 

Mr.  EsTEE.  Not  ae  a  regular  thing. 

Mr.  Perrin.  No,  not  as  a  regular  thing.  I  say  what  we  will  do.  I 
have  been  told  by  my  friends  that  they  have  sold  28  tons  to  the  acre. 
On  the  question  of  health,  you  will  find  that  Sacramento  Valley  has 
three  out  of  five  of  malaria,  San  Francisco  one  out  of  five,  Los  Angeles 
one  out  of  five,  and  this  terrible  Fresno  one  out  of  five.  That  was  in 
1870. 

Senator  Jones.  Before  irrigation  ? 

Mr.  Perrin.  Before  very  much  irrigation  had  been  practiced  there. 
Now,  since  irrigation  we  claim  that  it  has  made  that  country  far  more 
healthful,  and  it  is  more  healthful  for  the  animal  than  the  man,  for  this 
reason :  They  have  better  water  to  drink.  They  have  artesian  water 
now  and  good  drainage.  In  regard  to  consumption,  which  our  western 
friends  ought  to  know,  and  which  the  people  of  the  United  States 
ought  to  know,  there  are  ithe  reports  on  consumption.  They  show  Bos- 
ton 6,  Chicago  4,  San  Francisco  4,  Mobile  5,  Los  Angeles  3,  San  Diego 
1,  and  Fresno  none. 

Mr.  EsTBE.    That  was  in  1870. 

Mr.  Perrin.  Yes ;  but  you  must  remember  Fresno  had  a  population 
in  those  days.  Take  the  bowel  affections  and  typhus  fever.  We  have  a 
wonderfully  healthful  country.  While  San  Francisco  has  more  trouble 
with  the  lungs,  it  is  free  from  malaria. 

Mr.  EsTEE.  I  wish  you  would  show  the  effect  that  irrigation  has  on 
the  human  system  anywhere.  State  what  its  effect  is  so  far  as  causing 
malaria  is  concerned. 

Mr.  Perrin.  I  would  not  have  made  these  remarks  but  for  what  my 
friendy  Mr.  Hall,  said,  which  is  calculated  to  do  harm.  Of  course,  if  you 
put  water  on  the  land  and  the  people  drink  the  water  from  the  ditches, 
it  will  have  a  bad  efl'ect,  but  if  you  have  good  drinking  water  and 
proper  drainage,  not  only  the  men  but  the  animals  will  be,  \\^*3A\\iNj . 

It  is  not  only  that.    To  show  Mr.  Estee  that  1  am  T\^\i\)  *\w  1\\\^  \  ^'^ 
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say  that  if  he  will  go  to  certain  portions  of  Fresno  County,  where  cattle 
have  died  for  years,  he  will  find  that  the  people  can  show  him  a  simple 
way  of  stopping  cattle  from  dying — that  is  to  give  them  good  water. 
Mr.  Carr,  of  Kem  County,  who  is  largely  interested  in  irrigatiou  there, 
told  me  that  he  would  not  give  his  cattle  any  water  after  this  that  he 
would  not  drinli  himself.  As  soon  as  people  understand  that  cattle  as 
well  as  people  must  have  pure  water  to  drink  we  will  solve  a  good  many 
difficulties. 

Mr.  EsTEE.  Professor  Hilgard,  of  the  University  of  California,  is 
here,  and  would  like  to  be  heard. 

The  Chairman.  We  shall  be  glad  to  hear  Mr.  Hilgard. 


STATEMENT  OF  E.  W.  HILOAED,  PEOFESSOB  IN  THE  UNIVEESITT 

OF  CALIFOENIA. 

■ 

The  Chairman.  The  committee  will  be  glad  to  hear  anything  that 
you  may  have  to  say  on  the  subject  of  Irrigation  xa  California  or  else- 
where. 

Mr.  Hilgard.  Our  experience  in  irrigation  in  California  is  precisely 
in  the  line  of  the  gentleman  who  has  spoken  before  me.  As  professor 
of  agriculture  in  the  State  university,  and  now  in  charge  of  the  experi- 
mental stations  of  the  State,  I  have  come  in  contact  largely  with  irri- 
gation, and  so  far  as  experiences  have  gone,  in  regard  to  the  effects  of 
irrigation,  I  can  only  say  that  I  am  fully  and  entirely  in  accord  with 
everything  that  has  been  stated  with  regard  to  the  increased  value  and 
the  wonderful  effects  which  the  water  produces,  even  in  regions  which 
have  rain-fall.  I  have  naturally  been  led  to  study  rather  the  natures 
of  soils  and  their  origin  than  the  economic  questions  involved.  In  re- 
gard to  the  nature  of  soils  which  can  be  irrigated  in  this  State,  I  would 
way  that  I  have  yet  to  meet  the  soil  that  can  not  be  reclaimed  by  irriga- 
tion. 

At  one  time,  by  the  courtesy  of  the  Central  Paeiflc  road,  I  had  a 
complete  set  of  samples  of  soils  from  tha  places  along  the  road,  all  the 
way  through  its  line.  I  have  examined  all  the  soils,  from  an  agricul^ 
ural  stand-point,  and,  with  a  single  exception,  there  was  not  one  that 
could  not  be  cultivated  by  irrigation.  As  a  desert,  the  Mojave  may  be 
said  hardly  to  exist.  It  is  purely  a  question  of  water.  The  part  of  the 
desert  that  has  been  irrigated  amply  proves  that  fact. 

In  regard  to  the  water  supply,  I  have  made  some  study  which  im- 
presses me  most  strongly  witli  the  great  importance  of  this  topic  of 
reservoirs.  In  the  first  place,  the  water  supply,  undoubtedly,  in  most 
portions  of  the  State,  is  hardly  adequate  to  give  a  supply  for  irrigation 
in  the  dry  season.  In  the  second  place,  a  great  many  lands  will  be 
benefited  by  irrigation  which  are  now  cultivated  by  other  means. 

Senator  Jones.  When  you  state  that  the  water  supply  was  not  suf- 
ficient, do  you  mean  that  it  is  not  sufficient  without  storage,  or  that  it 
is  not  sufficient  with  storage! 

Mr.  Hilgard.  I  meant  that  it  is  not  sufficient  without  storage.  In 
the  foot-hills  this  state  of  things  exists  :  A  large  portion  of  the  land  can 
be  cultivated  without  irrigjation,  but  in  a  large  portion  of  it  a  good  deal 
of  the  soil  is  shallow,  although  in  other  respects  it  is  first-class.  With 
irrigation  it  can  be  settled ;  without  it  the  crops  will  not  be  certain, 
and  therefore  the  lands  will  not  be  settled  so  soon. 

There  is  one  point  of  importance  I  should  mention,  and  that  is  the 
quality  of  the  water  for  irrigation.    \tv  Tft^^bTvi.  \ft  ^t<)rage  reservoirs, 
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'  which  are  naturally  available,  perhaps  one  of  the  earliest  that  has  been 
spoken  of  has  been  Tulare  Lake.  When  this  enterprise  of  irrigating 
the  San  Joaquin  Valley  with  the  waters  of  Tulare  Lake  was  first 
broached,  I  learned  (having  been  then  only  a  short  time  in  the  State) 
that  the  water  was  likely  not  to  be  suitable  for  irrigation.  I  had  a 
sample  of  the  water  procured  and  found  that  it  was  strongly  alkaline.  > 
I  have  since  continued  that  study,  and  I  believe  that  the  water  at  the 
present  time  would  not  only  be  unsuitable  for  irrigation,  but  would  be 
detrimental  to  any  land  on  which  it  was  placed.  Three  enterprises 
have  been  successively  started  in  utilizing  land  in  that  neighborhood. 
I  was  instrumental  in  calling  attention  to  them.  From  the  study  I  have 
made  I  am  strongly  inclined  to  think  that  the  water  is  not  even  adapted 
for  storage.  At  present  the  very  bed  of  the  lake,  I  believe,  is  charged 
with  evaporated  strata  of  alkaline  salts,  which  would  make  it  entirely 
onadapted  for  irrigation  unless  the  alkali  were  washed  out.  This  ques- 
tion is  of  great  importance  to  the  country.  Similar  studies  should  be 
made  in  other  directions.  You  have  heard  that  artesian  wells  would 
give  water  for  irrigation.  A  very  large  portion  of  these  wells  would 
give  very  good  water  for  that  purpose.  Another  portion  would  give 
water  entirely  unfit  for  that  purpose,  and  the  Government  alone  has 
the  ability  and  the  means  of  making  that  study  complete. 

I  know  of  one  series  of  wells  in  San  Joaquin  Valley  that  have  done 
considerable  damage  in  the  irrigation  of  lands,  and  I  think  it  highly 
expedient  that  this  study  should  be  undertaken  for  the  purpose  not 
only  of  finding  the  waters  which  can  be  used  for  storage,  and  the  stor- 
age reservoirs  themselves  which  can  be  utilized,  but  also  those  which 
can  not  be  utilized  for  reasons  not  generally  understood  by  the  people. 

There  is  another  branch  of  the  subject  which  I  have  studied.  That 
is  the  connection  of  irrigation  with  the  alkali.  Of  course  you  know  that 
alkali,  that  is,  soluble  salts,  are  to  some  extent  in  the  arid  regions,  in- 
clading  in  that  term  the  country  west  of  the  one  hundredth  meridian. 
The  presence  of  this  natural  alkali  is  the  natural  result  of  thb  deficiency 
of  the  rain-fall — enough  rain  not  falling  to  take  away  the  alkali,  which 
is  a  natural  deposit,  you  may  say,  of  the  soil.  In  Tulare  and  Kern 
Counties,  the  rain-fall  being  from  6  to  4  inches,  not  enough  water  falls 
at  one  time  to  wet  the  soil  more  than  to  the  depth  of  3  or  4  inches.  The 
evaporations  from  the  surface  afterward  will  bring  up  all  the  soluble 
salts.  Those  salts  will  rise  to  the  surface,  and  will  tend  to  kill  the 
vegetation  that  might  accumulate  there.  It  is  a  curious  result  of  irri- 
gation in  some  places  that  those  salts  have  been  brought  to  the  sur- 
face. It  is  necessary  that  some  means  of  preventing  this  should  be 
det-ised,  and  also  some  means  to  stop  the  further  use  of  alkaline  waters 
in  irrigation. 

I  have  in  my  stndies  tried  to  perform  some  of  the  duties  which  will 
now  fall  to  the  Geological  Survey  to  perform.  I  can  only  say  that  the 
task  which  is  before  it  in  the  way  of  work  to  be  done  is  of  the  greatest 
importance.  The  means  at  the  command  of  the  State  University,  or  of 
the  experimental  stations,  are  altogether  too  limited  to  permit  of  all  these 
imiK>rtant  studies  being  carried  on  properly  here. 

I  have  set  forth  these  stndies  in  the  publication  which  forms  part  of 
my  annual  report,  and  of  which  I  present  a  copy  with  an  abstract  to 
the  committee.    (See  Exhibit  G.) 

I  have,  also  made  a  study  in  part  of  the  question  of  water  supply, 
particniarly  in  the  southern  region. 

The  chairman  asked  a  while  ago  of  one  of  the  other  gentlemen  (Mr. 
Holt)  a  question  as  to  where  the  supply  of  artesian  ^atj^t  e.^\n^  1yq\s^. 
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I  think  tbo  simple  rei)ly  to  that  question  is  that  the  storage  of  that 
water  is  in  an  enormous  gravel-bed  at  probably  the  depth  of  a  thoosand 
feet  or  more,  and  that  this  gravel  bed  is  annually  charged  with  the 
winter  waters  of  the  Santa  Ana  and  other  rivers,  and  if  these  rivers  flowin 
at  the  height  of  700  or  1,000  ieet  above  the  level  of  the  valleys  below,  of 
course  sufficient  pressure  accumulates. 

With  regard  to  the  diminution  of  supply  by  boring  more  wells,  this 
state  of  facts  exists  in  that  region  that  wells  bored  quite  closely  together 
fail  to  influence  each  other  to  any  perceptible  extent.  In  the  places  I 
have  studied,  it  is  found  that  the  artesian  supply  is  so  great  that  the 
limits  are  hard  to  estimate,  except  perhaps  by  the  area  of  the  basin, 
which  is  about  10  miles  by  14  miles,  the  gravel-bed  reaching  to  an  un- 
known depth.  Of  course  that  valley  must  contain  an  enormous  mass 
of  water. 

Mr.  Mills.  The  artesian  system,  which  constitutes  the  source  of  sup- 
ply there,  is  peculiar  to  that  region  ? 

Mr.  HiLGARD.  Yes. 

Mr.  EsTEE.  The  same  influences  do  not  operate  upon  Santa  Clara  at 
all,  do  they? 

Mr.  HiLaARD.  No. 

Mr.  Mills.  They  do  not  apply  to  any  other  region  of  the  State. 
Artesian  water  is  not  to  be  relied  on,  in  the  experience  of  this  country, 
for  irrigation.  Storage  is  the  only  thing  that  will  add  to  oui*  water  for 
that  purpose. 

The  Chairman.  Except  in  this  locality. 

Mr.  Mills.  Yes. 

Mr.  HiLGARD.  I  was  going  to  say  that  the  communication  between 
the  wells  in  Santa  Clara  County  is  freer  than  in  San  Barnardino  County. 
In  the  last  few  years  in  which  the  wells  have  been  specially  studied  tbe 
supply  has  been  getting  low,  and  contiguous  wells  have  unquestionably 
influenced  others  very  considerably.  The  supply  also  has  been  compara- 
tively limited,  and  for  irrigation  purposes  have  hardlj^  come  into  con- 
sideration at  all.     Storage  would  be  the  only  means  available. 

The  Chairman.  You  were  not  there  when  they  first  commenced  bor- 
ing wells,  were  you*? 

Mr.  Hilgard.  Fo,  but  I  know  how  the  wells  have  run.  It  is  quite 
peculiar  to  San  Barnardino  County. 

Mr.  Mills.  As  to  the  diversity  of  agriculture  and  horticulture,  how 
would  they  be  affected  in  this  State  by  the  artificial  application  of 
water  ? 

Mr.  Hilgard.  The  introduction  of  irrigation  in  certain  districts  has 
simply  changed  the  face  of  the  country  from  that  of  a  single  industry 
to  that  of  a  garden.  That  is  the  case  more  prominently,  perhaps,  in  the 
San  Barnardino  Valley.  The  diversity  I  consider  as  one  of  the  prime 
conditions  of  prosperity  of  a  community.  Any  oommunity  which  pur- 
sues one  single  industry  will  be  likely  to  be  C"  in  some  unpleasaat 
condition  at  some  time.    I  was  speaking  w*^  -tJeman  once  wl 

told  me  how  very  abundant  cotton  wasm^  >ut  said  hi 

that  very  time  we  had  nothing  to        *  ^  tiui!i|t/"^' 

occur  and  has  occurred  here  in  respt 

Mr.  Mills.        "-a  the  regularity  o^ 
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vator  to  a  certain  extent  of  the  necessity  of  fertilizing.  A  ^reat  deal 
of  our  irrigation  water  contains  so  much  potash  that  the  bringing  of  it 
from  somewhere  else  is  out  of  the  question.  In  the  waters  of  Eiver- 
side  the  annual  supply  of  one-fifth  of  an  inch  to  the  acre,  or  1  inch  to 
6  acres,  is  ample  for  wheat,  which  takes  a  great  deal.  In  the  San  Joa- 
quin Valley,  waters  are  flowing  which  contain  not  only  much  potash,  but 
acid,  which  becomes  a  complete  fertilizer,  and  makes  any  other  fertilizer 
unnecessary.  The  influence  of  this  item  it  is  impossible  to  estimate 
without  a  detailed  exatiiination  of  the  waters ;  but  it  certainly  is  an  ex- 
ceedingly important  thing. 

The  Chairman.  What  is  the  effect  of  the  sediment  which  comes  down 
in  suspension  in  the  waters  1 

Mr.  HiLGARD.  The  sediment  almost  always  contains  the  finest  in- 
gredients of  the  water.  All  the  deposits  brought  down  by  irrigation 
waters  are  extremely  desirable  and  add  very  much  to  the  fertility  of  the 
soil ;  in  fact  they  help  it  almost  indefinitely. 

The  Chairman.  What  do  you  say  as  to  the  fertility  of  water  stored 
in  reservoirs  I  Is  there  not  organic  matter  in  that  that  will  be  a  benefit 
to  plant  life  ? 

Mr.  HiLGARD.  What  accumulates  in  reservoirs  beyond  what  the  water 
brings  into  them  is  hardly  worth  considering,  but  the  storage  will  help 
us  to  collect  what  now  runs  into  the  sea,  not  only  the  water,  but,  as 
well,  the  different  materials  for  fertilizing  that  it  may  bring  along. 

I  should  like  to  say  a  word  about  the  irrigation  at  Fresno ;  that  is,  as 
to  the  percolation  of  the  water.  It  ai)pears  to  me  that  it  is  absolutely 
essential  that  some  restriction  should  be  imposed  from  some  source  in 
regard  to  the  seepage  of  the  ditches.  There  is  an  enormous  loss  of  irri- 
gation water  caused  by  imperfectly  constructed  ditches.  That  is  one  of 
the  points  that  has  not  received  suflicient  consideration.  In  the  case  of 
Fresno  it  caused  almost  the  ruin  of  the  early  settlers,  now  drowned  out 
by  the  high-line  ditches.  Of  course,  however  healthy  the  climate  may 
be,  as  soon  as  water  oozes  out  around  every  vine,  as  in  the  lower  por- 
tions of  the  Fresno  region,  it  is  impossible  that  the  cotintry  should  be 
healthful.  What  power  should  regulate  these  matters  1  do  not  know, 
but  the  enormous  seepage  now  taking  place  in  the  Fresno  region  is 
serious. 

The  estimates  made  farther  south  are  more  reliable.  I  was  surprised 
to  hear  Dr.  Blowers  say  that  it  required  50  miner's  inches  to  the  acre 
to  irrigate.  A  cubic  foot  per  second  is  equal  to  50  miner's  inches. 
That  is  so  much  in  excess  of  what  is  used  elsewhere  that  1  should  not 
like  to  have  it  stand  on  record  without  some  qualification. 

Dr.  Blowers.  I  did  not  say  that.  I  said  that  one-half  of  a  cubic 
foot,  running  for  twenty-four  hours,  is  equivalent  to  the  entire  irriga- 
tion necessary  for  the  year.  That  was  simply  the  equivalent  of  1  cubic 
foot  per  acre  for  the  year ;  and  that  was  the  most  successful  irrigation 
performed  there. 

Senator  Jones.  I  certainly  understood  the  remark  as  Professor  Ilil- 
gard  did.  I  do  not  now  understand  what  is  meant  by  half  a  cubic  foot 
running  for  a  length  of  time. 

Dr.  Blowers.  Half  a  cubic  foot  to  the  second  of  time  running  for 
twenty -four  honrs. 

Mr.  Mills.  They  irrigate  there  but  one  day  in  the  year.  What  Dr. 
Blowers  means  is  that  half  a  cubic  footi)er  second  for  twenty-four  hours 
answers  for  a  whole  year;  but  they  irrigate  once  in  the  winter  and  a 
little  in  the  spring. 

Mr.  EsTB^*  Tbt^t  is  ^.bout  4  or  5  inches,  professor,  ia^  It  \xot\ 
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Mr.  HiLGARD.  Yes.  I  noticed  that  some  others  understood  it  in  the 
way  I  understood  it,  and  I  desired  to  have  the  doctor^s  statement  cor- 
rected, if  I  understood  it  correctly.  Such  a  quantity  of  water  is,  of 
course,  entirely  in  excess. 

Mr.  Mills.  They  misunderstood  it  because  the  ordinary  conception 
of  irrigation  is  that  it  is  a  constant  and  perpetual  flow.  As  matter  of 
fact,  people  only  irrigate  once  in  the  winter  and  a  little  in  the  spring. 
That  is  all  the  irrigation  needed  for  a  year. 

Mr.  HiLGARD.  It  has  been  frequently  stated  that  fruit  grown  with 
irrigation  is  not  as  good  as  fruit  grown  without  irrigation.  I  think  that 
statement  is  calculated  to  do  damage.  I  will  state  this,  as  a  gener^ 
proposition,  that  with  proper  irrigation  fruit  is  improved  in  the  arid  re- 
gions; with  improper  irrigation,  on  the  other  hand,  fruit  is  ruined  and 
so  is  the  land.  There  are  very  few  regions  of  the  country  that  are  not 
benefited  by  irrigation. 

Mr.  EsTEE.  Have  you  not  found  irrigated  districts  in  Oalifomia 
where  they  made  raisins  a  specialty^  and  is  it  not  true  that  the  raisin 
gni\)G  raised  there  carries  quite  as  much  sugar  as  any  raisin  in  the 
world  ? 

Mr.  HiLGARD.  Certainly. 

Mr.  EsTEE.  And  is  not  that  the  test  of  the  raisin  f 

Mr.  HiLGARD.  Certainly.  If  the  irrigation  is  properly  done  it  does 
not  decrease  the  sugar ;  if  improperly  done  it  may  bring  it  down  to  a 
very  low  degree.  In  Fresno,  where  irrigation  has  been  overdone  a 
little,  in  some  places  it  is  known  that  upon  the  old  irrigated  vineyards 
a  ditch  7  feet  deep  is  a  very  successful  corrective  of  excessive  irriga- 
tion. 

Exhibit  O. 

ABSTRACT  OF    THE    PAMPHLETS    FURNISHED     BY     PROF.   E.   W.   HILGARD,     DIBECTOR 
OF    THE   UNITED   STATES   EXPERIMENTAL   STATION,    CALIFORNIA. 

The  pamphlet  report  on  ''Alkali  Lands — Irrigation  and  Drainage  in  their  Mntaal 
Relations,"  published  as  part  of  the  report  of  the  College  of  Agriculture  of  the  Uni- 
versity of  California  for  188(>,  by  Prof.  E.  W.  Hilgard,  treats  of  the  oconrrence  of 
lands  snrchargcd  with  alkuli  salts  in  the  State  of  California,  of  the  remedies  that  may 
be  nsed  in  order  to  insure  iminnnity  from  the  effects  of  the  corrosive  salts  on  growing 
crops,  and  especially  of  the  effects  of  irrigation  on  alkali  lands. 

After  showing  that  deficient  rain-fall,  by  failing  to  leach  out  the  soluble  salts  formed 
by  atmospheric  action  in  all  soils,  is  the  necessary  cause  of  *'  alkali;  "  that  it  is  the 
accumulation  of  the  salts  on  the  surface  by  evaporation  of  the  soil  moisture  holding 
them  in  solution  that  does  the  damage  to  crops,  by  corrosion  of  the  root  crowns,  and 
not  the  direct  action  of  soil  water  upon  the  roots  themselves,  Professor  Hilgard  discus- 
ses and  illustrates  by  analytical  examples,  the  unfavorable  effects  produced  by  alka- 
line carbonates  u])oii  the  tillableness  of  clay  soils,  which  in  some  cases  are  rendered 
wholly  incapable  of  tilth  by  the  presence  of  carbonate  of  soda.  The  dissolution  of  the 
humus  of  the  soil  by  the  same  substances  is  an  additional  injury,  causing  appear- 
ances which  have  given  rise  to  the  popular  designation  of  "  bLick  alkali,  "  the  meet 
injurious  of  all.  "  White  alkali, ''  on  the  other  hand,  consists  of  neutral  sulphates 
and  chlorodes  of  the  alkalies,  and  is  injurious  only  when  very  abundant. 

The  general  remedy  for  all  alkali  is  leaching  of  the  soil  by  flooding  and  underdrain- 
age,  thus  supplementing  the  effect  of  a  deficient  rain-fall.  Deep  and  freqnent  tillaee, 
by  restraining  evaporation,  also  diminishes  the  effect  of  alkali;  as  also  does  uie 
shading  of  the  soil.  Chemical  antidotes  can  be  used  in  some  cases;  these  must  be 
varied  according  to  the  nature  of  the  alkali  salts.  Gypsum  is  one  of  the  most  im- 
portant, as  it  converts  the  noxious  "  black  "  alkali  into  the  relatively  bland  "  white" 
or  neutral  compounds,  and  likewise  renders  insoluble,  and  thus  causes  the  retention 
in  the  soil,  of  the  humus  and  soluble  i)hosphates,  which  are  very  important  to  plant 
nutrition.  The  action  of  these  antidotes  is  dependent  upon  the  abundant  presence  of 
water,  and  therefore  practically  upon  irrigation, 

A  table  of  analyses, showing  the  composition  of  alkali  salts  from  twenty  different 
points,  ia  given,  showing  great  vaiiviUous,  -Aivdalao  the  fact  that  the  injurious  saltsare 
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commonly  associated  with  a  IskV^e  supply  of  valuable  fertilizing  materials,  so  that 
alkali  lands  when  reclaimed  are  usually  of  extraordinary  and  durable  fertility. 
They  alt^o  are  very  retentive  of  moisture  and  require  less  irrigation  than  non-alkaline 
cues  of  the  same  character. 

The  effects  of  irrigation  on  alkali  soils  is  then  discussed,  showing  that  surface  irri- 
gatiou  without  corresponding  drainage  is  injurious  in  causing  a  *'  rise  of  thealkali  "  on 
mnds  not  previously  known  to  be  thus  alllicted.  In  many  cases  the  rise  of  the  bottom 
"wat^r,  caused  by  extendeil  irrigation,  has  brought  alkali  to  the  surface  from  great 
depths,  and  ha^'in  California,  as  in  India,  rendered  large  tracts  uncultivatable  by  the 
increase  of  the  injurious  salts.  Subirrigatiou  produces  this  effect  to  a  less  degree  ;  but 
the  depths  at  which  water  may  be  applied  without  actually  rising  to  the  surface,  so 
as  to  be  subject  to  active  evaporation,  vary  in  different  soils,  being  least  in  sandy, 
l^reatest  in  clay  soils.  Since  the  prevention  of  surface  evaporation  is  of  fundamental 
importance,  the  crops  grown  on  alkali  hoils  should  never  be  broadcast,  but  always 
Huch  as  admit  of  cultivation  between  the  rows  so  as  to  keep  the  surface  loose  ;  or 
else,  such  crops  as  alfalfa,  which  by  shading  the  soil  and  causing  evaporation  to  take 
phice  only  through  their  leaves,  supplied  by  th«;ir  deep-lying  roots,  also  diminish 
surface  evaporation  to  a  minimum.  Cereal  crops  are  in  general  the  least  suitable  ; 
deep-rooted  hoed  crops,  such  as  roots,  ciistorbean,  and  other  oil  crops,  also  hemp, 
ramie,  and  especially  cotton,  are  recommended  for  the  San  Joac^uiu  Valley. 

The  second  part  of  the  report  treats  of  the  **  Lake  and  river  waters  of  the  great 
valley  (of  California)  and  their  (luality  for  irrigation  purposes."  It  is  shown  by 
analysis  that  the  lake  waters  of  the  valley  are  much  too  heavily  charged  with  solu- 
ble salts  to  be  applicable  to  irrigation  purposes,  and 'that  even  their  basins  would  not 
be  suitable  as  reservoirs  for  irrigation  water  on  account  of  the  large  deposits  of  alkali 
salts  known  to  exist  in  their  substrata.  As  irrigation  of  the  valley  lands  increases, 
whatever  water  drains  into  these  lakes  will  carry  more  and  more  salts  into  them. 

The  river  waters  of  the  valley  are  then  })a88ed  in  review  and  analyses  of  the  same 
ffiven.  showing  that  they  differ  considerably  in  the  purity  in  their  summer  flow,  the 
Mokelumne  and  King's  Rivei-s  being  the  purest,  while  Kern  River  shows  in  its  compo- 
sition the  origin  of  the  salts  now  tainting  the  waters  of  the  lakes  fed  by  it. 

The  artesian  waters  of  the  valley  are  then  discussed,  and  the  fact  that  in  some  re- 
f^ions  they  are  altogether  unsuitable  for  irrigation,  being  too  strongly  charged  with 
alkali  salts,  which,  however,  differ  widely  in  composition;  hence  detailed  investiga- 
t  ion  of  the  same  is  absolutely  necessary,  as  in  some  cases  land  irrigated  with  them 
would  be  severely  injured. 

A  third  division  of  the  report  discusses  the  experience  had  in  northwest  India  in 
respect  to  the  rise  of  the  alkali  caused  by  the  establishment  of  high-lying  irrigation 
canals.  The  report  of  a  government  committee  on  this  subject  is  presented  in  abstract, 
showing  that  the  evils  now  beginning  to  be  felt  in  California  have  their  exact  coun- 
terpart in  the  experience  of  India  irrigators,  only  that  in  the  latter  case  the  evils 
have  become  so  ereat  as  to  suggest  even  so  extreme  a  remedy  as  the  lowering  of  the 
entire  system  or  irrigation  canals,  constructed  at  enormous  cost ;  the  alternative 
being,  apparently,  their  entire  abandonment,  so  far  as  a  corresponding  system  of 
drainage  cannot  be  applied.  Had  the  latter  been  kept  in  view  from  the  outset,  a  vast 
amount  of  costly  construction  and  heavy  damage  to  lands  would  have  been  saved. 
The  conclusion  reached  is  that  in  arid  climates  all  irrigation  works  must  provide  for 
drainage,  under  penalty  of  causing  the  ster  lization  of  the  irrigated  land  by  alkali ; 
and  that  the  ntmost  care  should  be  taken  to  have  the  irrigation  water  as  free  as  pos- 
aible  from  saline  ingredients  which,  when  superadded  to  the  supply  already  in  the 
soil,  will  steadily  add  to  the  injury. 

Another  report,  issued  by  the  experiment  station  of  the  University  of  California, 
deals  with  ''examinations  of  waters,  water  supply,  and  related  subjects  made  during 
the  years  1886-'89." 

In  the  iirst  portion  of  this  report  are  given  numerous  analyses  of  well,  spring,  and 
artesian  waters  from  various  portions  of  the  State  of  California ;  also  the  waters 
of  Carniel  and  Owen's  Rivers  used  in  irrigation.  The  latter,  although  flowing 
through  a  region  heavily  charged  with  alkali,  is  found  not  to  be  overcharged  with 
mnieral  salts,  and  perfectly  suitable  for  irrigation  purposes. 

A  some  what  extended  treatise  on  ''  The  water  supply  of  the  San  Bernardino  Val- 
ley "  gives  some  data  of  special  interest  in  respect  to  possible  storage  of  winter  waters 
ajiart  from  reservoirs  artiflcially  constructed.  A  detniied  examination  of  a  series  of 
relatively  shidlow  arti^sian  wells  bored  in  the  flood  plain  of  the  Santa  Ana  River,  a 
few  miles  above  San  Bernardino  City,  shows  the  cxist('U(;e  of  an  unu  ually  abundant 
store  of  artesian  water  in  that  region,  and  a  remarkable  absence  of  that  inter- 
dependence of  discharge  which  elsewhere  characterizes  groups  of  artesian  wells 
]ocate<l  in  cIom^  proximity  to  each  other.  Searching  for  the  cause  of  this  state  of 
things,  it  is  fonnd  that  one  of  the  largest  streams  in  the  valley — Warm  Creek,  sup- 
plying the  irrigation  works  of  the  town  of  Ri  viTside — originates  \\\  U\^b\^N^N«XVe^, 
aa  do  a  uuiiiImt  of  oopioas  Bprings  from  which  the  water  gusihes  m\>\i  sai  tt^^^w^u^i 
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artesian  rise,  indicatin;]^  a  commoTi  source  for  all  these  waters  within  the  yiUley 
itself,  since  they  issue  froui  unmistakable  valley  deposits. 

An  investigation  of  the  geological  and  hypsonietrical  features  of  the  San  BemardiDO 
ValU^y,  as  shown  in  the  wells  and  in  th(i  breaks  of  the  country,  proves  that  the  apper 
portion  of  the  valley  trough  is  filled  to  great  depths  and  over  an  area  of  abont  140 
square  miles  with  more  or  lesH  stratified  deposits  of  gravel  and  bowlders,  such  as  arc 
now  discharged  from  the  canons  of  the  San  Bernardino  lauge,  and  especially  from 
those  of  the  Santa  Ana  Kiver  and  Mill  ('rec^k.  These  loosely  bedded  gravels,  inter- 
rupted more  or  less  by  irregularly  disposed  water-tight  beds,  are  filled  with  water 
under  heavy  pressure,  the  difierence  in  altitude  from  the  head  of  the  valley  to  Sao 
Bernardino  city  being  over  1,000  feet  in  a  distance  of  aboat  17  miles,  while  the  average 
thickness  of  the  gravel  mass  is  shown  by  deep  borings  to  be  in  the  neighborhoood  of 
1,000  feet. 

Observation  shows  that  an  enormous  amount  of  water  must  be  absorbed  duriDg 
the  winter  floods,  particularly  in  the  upper  portion  of  this  great  gravel  mass,  where 
it  is  uncovered  and  composed  mostly  of  large  bowlders.  Shafts  and  tunnels  exca^ 
vated  near  the  mouth  of  the  canons  for  the  purpose  of  iinding  unappropriated  water 
have  shown  the  gravel-beds  to  be  diii)ping  with  water  everywhere;  and  the  sugges- 
tion that  it  would  be  easy  to  increase  greatly  the  absorption  by  loosening  the  giavei 
with  the  aid  of  lines  of  blasts  judiciously  placed,  is  very  forcible.  At  present  an 
enormous  volume  of  water  runs  to  waste  during  winter  through  the  channel  of  tbe 
Santa  Ana  River.  If  this  were  diverted  upon  the  gravel  surfaces,  loosened  by  blast- 
ing, the  artesian  reserve  could  doultless  be  materially  increased,  and  the  flow  of  the 
wells  in  the  valley  rendered  more  co])ious  during  the  dry  season.  This  would  be  of 
wider  importance  than  for  the  San  Bernardino  Valley  alone,  for  it  is  almost  certain 
that  the  original  drainage  of  that  valley  was  toward  Los  Angeles  conjointly  with  tbe 
San  Gabriel  River,  and  that  the  water-bearing  gravel-beds  extend  in  thatdirection, 
and  not  along  the  present  course  of  the  Santa  Ana  River,  which  passes  to  seawaid 
through  a  shalh^w  canon,  in  which  the  bed-rock  is  exposed.  Any  addition  to  or 
maintenance  of  the  artesian  storage  at  the  head  of  the  San  Bernardino  Valley  is 
therefore  of  interest  to  the  entire  valley  of  southern  California,  as  it  can  probably 
be  tapped  at  proper  depths  anywhere  between  the  head  of  the  valley  and  the  city  w 
Los  Angeles. 

The  report  also  gives  analyses  of  the  irrigation  waters  of  the  San  Bernardino  Valley, 
showing  that  they  contain  an  unusually  large  proportion  of  fertilizing  mineral  ingre- 
dients, and  that  their  use  will  relieve  irrigators  from  the  necessity  of  supplying  at 
lejist  one  of  the  chiefly  important  crop  ingredients — potash — by  the  purchase  of  fer- 
tilizers, unless  production  should  be  very  much  intensified.  Some  of  the  other 
^*cienega"  lands  of  the  region  are  also  briefly  discussed. 

"  The  Lakes  of  the  San  Joaquin  Valley"  form  the  subject  of  discussion  in  another 
chapter  of  the  report.  The  rai)id  ctmtract  ion  of  these  lakes  by  evaporation  ainoe 
the  water  of  the  tributary  rivers  has  been  largely  diverted  for  irrigation  purposes  is 
discussed,  and  is  illn.>^t rated  by  analyses  of  the  waters  of  these  hikes  made  at  sacces- 
sivt^  periods,  showing  these  waters  to  be  utterly  unfit  for  irrigation,  although  ditches 
for  that  purpose  have  repeatedly  been  excavated.  An  examination  of  the  conditioD 
of  Tulare  Lake  in  winter  l8b8-'89  shows  that  an  extraordinary  recession  of  the  lake 
waters  has  occurred  during  the  preceding  year,  being  one  of  three  of  deficient  rain-fall; 
the  alkali  salts  having  now  accunnilated  so  far  that  mussels  and  certain  kinds  offish 
can  not  live  in  them  any  more,  and  other  species  show  signs  of  distress.  In  respect 
to  the  future  of  the  lake  the  question  is  raised  whether  it  had  better  be  drained  so  as 
to  lay  bare  the  extremely  fertile  lands  now  covered  by  its  waters,  reserving  only  a 
water-way  that  maybe  madeuavigable,  or  whether  undercertain  conditions  itmieht  be 
utilized  as  a  reservoir  for  irrigation  waters.  It  is  feared  that  the  latter  use  is  im- 
practical)le  on  account  of  the  alkaline  drainage  that  must  come  toward  the  lake  from 
the  higher-lying  irrigated  lands,  when,  as  must  soon  be  done,  these  shall  be  properly 
drained  in  order  to  ])revent  the  ''rise  of  the.  alkali"  bsfore  referred  to.  In  any  case 
the  necessity  of  the  removal  of  the  strongly  saline  water  now  contained  in  the  lain 
basin  is  insisted  on. 

A  fourth  chapter  discusses,  from  tlie  stand-point  of  the  cheinist,the  changes  broujfht 
abont  in  the  comi)ositi<ui  of  alkali  saltfl  by  the  action  of  carbonic  acid,  under  different 
conditions  of  dilution.  It  is  found  that  liy  such  action,  which  constantly  occars  in 
soils  to  a  greater  or  h^ss  extent,  the  bland  suljdiates  and  chlorides  can  be  transformed 
into  corrosive  carbonates,  and  that  this  action  must  be  taken  into  account  in  con- 
sidering the  reclamation  of  alkali  lands  by  the  use  of  gypsum.  Attention  is  calledto 
the  fact  that  this  reaction,  heretofore  almost  overlooked,  is  of  the  widest  importinoe 
in  the  chemistry  of  goological  formations. 

Mr.  Mills.  Mr.  Marks  desires  to  address  the  committee  briefly. 
Mr.  Marks,  My  specialty  is  colonization,  and  as  yoar  time  is  limited 
/  would  rather  otliers  should  sp^ak. 
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Mr.  Mills.  T  would  like  to  Lavt^  brought  before  the  committee  some 
testimouy  with  regard  to  the  colouizatiou  aud  settlemeut  of  the  State. 
Your  experience  as  a  colouiziug  agent  might  be  serviceable  in  that 
respect. 

STATEMENT  OF  BEENHAED  MAEES. 

The  Chairman.  We  would  like  to  hear  what  you  have  to  say  upon 
the  subject  of  irrigation,  especially  in  this  State. 

Mr.  Marks.  I  do  not  intend  to  furnish  the  committee  with  any  cumu- 
lative evidence  on  the  advantages  of  irrigation.  I  had  another  point 
to  present  altogether,  but  inasmuch  as  Mr.  Mills  has  called  on  me,  I  ' 
'will  say  that  my  specialty  is  colonization.  That  is,  I  take  into  consider- 
ation those  circumstances  which  will  enable  an  intelligent  family  to  live 
on  irrigated  land  and  use  as  small  a  piece  of  land  as  they  can  conveni- 
ently and  properly  cultivate.  Perhaps  tbe  quickest  way  to  get  at  my 
point  would  be  to  tell  what  has  been  done  at  Fresno. 

Fift^ien  years  ago,  when  the  railroad  was  built  tlirough  there,  the 
town  of  Fresno  was  a  mere  hamlet.  Any  one  could  stand  near  that 
hauilet  and  sweep  the  horizon  with  a  lield-glass,  and  absolutely  nothing 
would  obstruct  the  view,  not  a  shanty  or  even  a  tree.  The  whole  ex 
pan^e  was  a  brown,  bare,  barren,  repulsive  desert  waste  of  sand,  aud 
nothing  else. 

Alter  having  studied  the  soil  and  country,  and  after  having  maileup 
my  mind  that  it  was  aland  si)ecially  adapted  to  the  raisin  and  the  vine, 
I  laid  oil'  a  piece  of  land  3  miles  long  and  2  miles  wide,  about  2^  miles 
from  town  ;  built  40  miles  of  ditch  and  14  miles  of  canal;  planted  some 
miles  of  trees  in  order  to  make  it  tit  for  a  family,  and  commenced  the 
colonization  of  that  country.  That  colony  was  a  complete  success. 
Now  there  are  twenty-two  colonies  like  that,  surrounding  the  town  of 
Fresno. 

Tbe  great  value  of  California  to  civilization,  in  my  opinion,  does  not 
couHist  in  its  cax)acity  to  furnish  a  large  profit  to  capital,  or  the  raising 
of  wine,  raisins,  oranges,  or  anyone  product.  In  my  opinion  the  great 
value  of  California  to  civilization  is  that  the  combiiiation  of  soil  and 
climate  is  such  that  within  its  area  an  intelligent  family  accustomed  to 
tbe  amenities  of  civilization  can  acquire  a  better  living  and  live  in 
greater  affluence  with  10  acres  of  land  than  tlieycan  in  any  other  couii- 
try  that  1  have  ever  read  of. 

At  Fresno,  if  this  committee  goes  there,  they  will  see  the  result  of 
irrigation.  You  may  go  through  miles  of  avenues  there,  and  every  060 
feet  3'ou  will  meet  with  a  handsome  little  cottage  surrounded  by  its 
oatbuildings,  its  orchard,  its  vineyard,  its  vegetable  garden,  its  nursery, 
it8  alfalfa  patch,  its  cow,  staked  out  on  the  alfalfa,  and  its  hapi)y  and 
proMperous  inhabitants.  You  can  go  there  and  see  all  those  things, 
every  COO  feet — every  eighth  of  a  mile — and  yet  these  people  are  taking 
their  water  almost  literally  at  the  muzzle  of  a  gun.  That  is  why  I  have 
come  before  yon. 

The  United  States  Land  Commissioner  has  issued  to  the  various 
land  officers  instructions  intended  to  prevent  all  acquisition  of  legal  title 
to  lands  that  may  be  selected  for  sites  for  reservoirs  aud  canals,  and 
Iaii4l8  susceptible  to  irrigation. 

Inasmuch  as  these  instructions  show  that  this  committee  is  taking 
cognizance  of  the  legal  feature  of  the  irrigation  matter,  I  beg  most  re- 
H|MH5tfulIy  and  most  earnestly  to  express  the  opinion  that  tlve.  IwxsivV^VA^ 
dtorto  of  tUe  Land  Oommmioaer  to  forestall  legal  wm\A\e.vxx;vv)\x  \sVC^\)v^ 
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most  likely  to  fail  of  accoinpliHluuent  unless  some  way  be  found  wliereby 
other  irrigable  States  and  Territories  may  be  protected  from  the  legal 
ealaniities  which  now  severely  attiict  California. 

If  1  am  making  a  mistake  in  assuming  from  the  actiou  of  the  Laud 
Commissioner  that  this  committee  regards  the  legal  aspect  of  irrigatiou 
as  couiiug  within  the  scope  of  its  mission,  it  may  eventually  transpire 
that  the  important  results  of  its  labors  will  be  nullified  by  unnecessary 
legal  impediments.  If,  how^ever,  1  am  correct  in  the  foregoing  assump- 
tion, then  will  this  committee  ascertain  thnt  the  settlement  for  theTer- 
litories  by  Congressional  or  other  action  of  the  legal  diHicalties  which 
beset  irrigation  in  this  State  is  by  far  the  most  important,  as  it  may  be 
the  most  difficult,  part  of  its  work. 

Assuming  that  a  study  of  and  a  report  by  this  honorable  committee 
on  this  feature  of  the  irrigation  matter  will  result  directly  in  such  Fed- 
eral and  indirectly  in  such  State  legislation  as  will  forever  settle  the 
title  to  the  water  of  the  natural  water-courses  in  other  States  and  Ter- 
ritories, I  bespeak  your  earnest  attention  to  the  lamentable  condition 
of  water  titles  in  California. 

The  physical,  historical,  legislative,  and  industrial  conditions  whicli 
dominated  the  State  of  California  were  such  as  should  have  abundantly 
secured  it,  if  such  security  were  possible,  from  such  State  supreme 
court  decisions  as  have  been  rendered  in  this  State;  decisions  which 
have  paralyzed  the  State  in  all  those  enterprises  which  demand  the  ase 
of  running  water,  which  have  kex)t  back  in  Fresno  County  alone  an  ad- 
vance in  population  and  property  to  the  extent  of  10,000  iuhabitaots 
and  ten  millions  of  capital  in  the  last  ten  years;  and  which,  if  they  had 
been  rendered  in  the  early  days  of  California,  would  have  either  made 
mining  impossible  or  would  have  compelled  the  miners  to  do  what  the 
farmers  of  California  are  doing  to-day,  viz,  to  use  water  in  contraven- 
tion of  law  and  in  defiance  of  the  decrees  of  the  courts. 

The  supreme  court  of  California  has  always  compared  and  does  now 
compare,  favorably  in  i)robity,  ability,  and  legal  learning  with  the  simi- 
lar tribunals  of  ultimate  resort  in  other  and  older  States;  and  yet,  in 
spite  of  the  favorable  conditions  I  have  alluded  to,  this  honest  and  able 
sui)reme  (jourt  has  struck  the  State  a  blow  more  staggering  in  its 
effects  than  (jould  have  been  dealt  it  by  alien  foe  or  hostile  power. 

That  this  committee  may  see  the  urgent  necessity  of  <^ndeavoring  to 
protect  other  States  and  Territories  from  the  calamitous  decisions  which 
now  so  severely  injure  California  I  will  brietly  set  forth,  with  your  |)er- 
mission,  those  favorable  conditions  which  have  failed  to  i)rotect  this 
State  and  which  other  States  and  Territories  may  not  have  the  advan- 
tage of  to  so  eminent  a  degree. 

The  San  Joaquin  Valley,  the  great  valley  of  California,  capable  of 
sustaining  in  aftluenee  a  poi)nlation  of  live  millions,  is  a  perfect  motlel 
of  a  country  si)ecially  suited  to  irrigation.  In  fact,  it  is  not  otherwise 
habitable  to  an  agricultural  people.  The  land  has  ageneral  slo})e,  which 
at  the  same  time  tits  it  for  the  economic  application  of  water  and  affonls 
ami)le  opportunity  for  drainage.  The  nature  of  the  soil  is  admirably 
adapted  to  surface  irrigation.  The  rain-fall  is  insufficient  for  the  pro- 
duction of  the  more  valuable  vegetation,  but  the  rivers  afibrd  abundant 
water  to  supi>lemeut  its  scarcity.  The  water  which  in  other  coQUtries in 
distributed  over  the  entire  surface  of  the  land  during  the  summer  months 
is  here  accumulated  in  the  form  of  snow  u))on  the  Sierras  during  the 
winter.  The  nature  of  the  river-beds  of  this  plain  are  admirably  fitted 
to  jfcrform  the  i)eculiar  service  re(iuired  of  t  hem.  Instead  of  the  rocky 
bottoms  of  eastern  rivers,  w\iie\i  tavoT  Wi^  ^vjAck  escape  of  saperabofl' 
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dant  waters  from  land  to  sea,  the  rivers  that  water  this  plain  have  beds 
of  absorbing  sand  which  detain  the  well-gauged  waters  of  the  region 
and  prevent  their  too  rapid  flow  to  the  ocean.  There  are  no  bottom 
lauds  worth  mentioning  along  these  rivers,  but  the  whole  vast  plain 
sustains  to  them  the  relation  which  entitles  it  to  their  fructifying  in- 
fluence. The  climate  of  the  region  is  not  dependent  upon  latitude  but 
upon  altitude.  Starting  from  any  given  point  in  the  elliptical  basin 
which  constitutes  the  valley  an  isothermal  line  will  describe  a  very 
eccentric  ellipse  and  will  return  to  the  starting  point.  In  brief,  there  is 
no  other  part  of  our  country  in  which  the  physical  conditions  point  so 
directly  to  the  necessity  of  the  kind  of  legislation  and  judicial  decisions 
which  obtain  in  irrigated  countries. 

Historically  in  favor  of  judicial  decisions  Iriendly  to  irrigation,  Cali- 
fornia had  the  great  advantage  of  the  provisions  of  the  treaty  of 
Gnadaloux)e  Hidalgo,  which  insured  to  the  granted  part  of  her  terri- 
tory the  sensible  and  equitable  Mexican  laws  concerning  the  distribu- 
tion of  water  as  against  the  wholly  absurd  and  impracticable  English 
common  law  of  riparian  rights. 

In  legislation  the  State  was  extremely  fortunate.  The  legislation  of 
the  State  aftecting  the  use  and  distribution  of  its  waters  reflecta  credit 
on  the  intelligence  of  the  pioneers  of  California.  As  in  the  case  of 
other  newly-constructed  States,  the  legislature  enacted  that  the  English 
coDinion  law  should  be,  not  the  law  of  the  land,  but  the  rule  of  decision 
in  its  courts;  and, foreseeing  just  such  contingencies  as  the  disastrous 
application  of  the  riparian  part  of  the  common  law  to  the  physical  condi- 
tions of  the  State,  it  enacted  that  the  English  common  law  should  not 
be  applied  in  cases  in  which  it  should  be  repugnant  to  or  inconsistent 
with  the  laws  of  Congress  or  of  the  State. 

At  successive  sessions  of  the  legislature  laws  were  enacted  to  regu- 
late the  acquisition  of  the  right  to  use  water  for  beneficial  purposes. 

The  foundation  of  these  laws  was  the  right  of  prior  appropriation  as 
opposed  to  the  English  law  of  riparian  rights.  Under  these  laws  it  was 
utterly  impossible  for  any  natural  or  artificial  person  to  acquire  title  to 
a  single  drop  of  water.  Title  could  be  acquired  only  to  the  use  of  water, 
and  only  to  the  quantity  of  water  actually  used.  No  person  or  corpora- 
tion could  acquire  the  right  to  run  a  drop  of  water  to  willful  or  heedless 
waste,  or  to  prevent  any  other  person  from  using  water  not  actually  in 
beneficial  use  by  a  prior  appropriator.  Ko  vested  right  could  accrue 
to  any  person  or  corporation  by  which  water  not  in  use  could  be  kei)t 
from  others  desirous  of  using  it.  The  water  law  of  California  is  the 
perf«MJtion  of  equity  and  wisdom,  and  yet  it  was  wholly  set  aside  by 
the  State  supreme  court  and  the  English  common  law  of  riparian  rights 
Bubstitutecl  in  its  stead. 

Tlie  industrial  conditions  which  California  was  in  position  to  rely 
upo»i  for  protection  against  decisions  adverse  to  her  irrigation  interests 
were  comprised  in  the  fact  that  during  the  whole  time  of  the  operation 
of  her  water  law,  which  included  almost  the  whole  life  of  the  State,  all 
the  mining,  milling,  and  irrigation  enterprises  were  established ;  untold 
and  almost  untenable  millions  of  capital  were  invested  and  property 
develope<l5  and  upon  the  stability  of  these  properties  depended  almost 
the  entire  taxable  value  of  the  State. 

It  is  difficult  to  see  how  a  State  or  Territory  could  be  better  equipped 
to  resist  the  destructive  application  of  the  English  connnon  law  of 
riparian  rights  to  a  physical  condition  wholly  at  variance  with  its  prin- 
ciph*>).  Nevertheless  the  decisions  of  the  supreme  court  of  Califor- 
nia have  fastened  upon  the  iState  the  following  de^lixi^tiN^  \yt\\ivsv.'^\^^^ 
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The  English  common  law  prevails  in  California  notonly  asitstoodat 
the  time  when  the  United  States  separated  from  En^i^land,  but  as  it  has 
since  been  changed  from  time  to  time  in  England  to  salt  the  exigendes 
of  English  affairs. 

All  the  water  in  the  State  that  falls  from  the  clouds  or  results  from 
the  melting  snow  is  the  absolute  private  property  of  the  few  persons 
who  own  the  strips  of  laud  bordering  on  the  natural  river-courses  of 
the  State. 

The  rigid  riparian  rule  that  the  water  must  flow  past  its  riparian 
owners  undiminished  in  quantity  and  unimpaired  in  quality  may  be 
modified  so  far  as  to  recognize  the  right  of  the  riparian  owners  them- 
selves to  divert  water  upon  their  own  riparian  lands  subject  only  to 
each  otliers'  rights. 

The  California  supreme  court  rejects  the  modification  of  the  rule  by 
which  English  judges,  in  accordance  with  the  same  English  common 
law,  suspend  its  disastrous  operation  in  cases  to  which  it  is  not  properly 
applicable,  as  in  Australia  and  India. 

There  is  no  way  to  acquire  the  right  to  use  any  of  the  water  of  the 
State  for  any  puri)ose  except  to  i>urchase  it  by  private  agreement  or 
through  the  oi)eration  of  the  law  of  eminent  domain. 

Inasmuch  as  the  law  of  eminent  domain  may  be  invoked  only  for  a 
public  use,  it  follows  that  no  person  or  corporation,  nor  any  nuiuberof 
l)ersons  or  corporations,  can  acquire  the  right  to  water  for  their  own 
use,  no  matter  how  necessary  or  beneficial  that  use  may  be.  They  must 
invest  sufficient  capital  to  buy  water  for  the  general  public  iu  addition 
to  what  they  may  need  for  their  own  use,  even  though  they  may  never 
be  able  to  sell  what  they  buy  for  that  purpose. 

The  foregoing  x)ropositious  having  been  settled  by  the  decisions  of 
the  majority  of  the  supreme  court,  the  legislature  of  California  enacted 
a  law  known  as  the  Wright  bill,  which  is  intended  to  enable  those  who 
may  desire  to  operate  under  its  provisions  to  construct  canals  and  pur- 
chase water  by  taxing  lands  susceptible  to  irrigation  for  the  purpose  of 
selling  said  water  to  the  general  public. 

The  reasons  why  the  Wright  bill  is  impracticable  and  annecesnary 
are  too  many  to  be  here  presented ;  but  it  will  suffice  to  say  that  the 
people  of  California,  outside  of  the  cities,  want  water  in  but  small 
measure  for  a  public,  but  in  a  great  measure  for  a  private  use;  that,  as 
no  legislation  can  be  of  an  ex  post  facto  character,  the  damage  inflicted 
by  riparian  decisions  can  never  be  repaired  by  legislation ;  and  that  so 
long  as  a  majority  of  the  State  supreme  court  entertains  English  ripa- 
rian opinions  the  prosperity  of  the  State  dependent  upon  the  use  of 
flowing  water  can  not  advance  and  must  recede. 

If  the  States  and  Territories  in  which  the  operations  of  this  committee 
are  intended  to  stinnilate  the  adoption  and  establishment  of  systems  of 
irrigation  are  destined  to  be  covered  by  supreme  court  riparian  decis- 
ions founded  on  the  recognition  of  the  English  common  law  of  riparian 
rights,  then  will  the  irrigation  that  will  be  practiced  be  very  small  in 
comparison  with  the  litigation  that  will  be  developed. 

The  experience  of  California  makes  manifest  the  following  propo- 
sitions: 

A  system  of  irrigation  founded  on  the  principle  of  prior  appropriation 

is  the  only  one  that  is  practicable  under  a  non-paternal  government. 

Under  such  a  system  there  is  no  such  thing  as  property  in  water.    Those 

who  wish  to  use  water  for  mining,  milling,  or  irrigation  may  acquire  tlM' 

ri^ht  to  use  it  and  will  be  prevented  from  monopolizing  any  water  not 

actually  in  use. 
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The  element  of  speculation  in  the  water  of  the  State  is  wholly  elimi- 
nated. Its  public  use  may  be  as  effectively  subserved  by  the  a[)pro- 
priation  under  tbe  law  of  free  public  water  as  by  condemnation  and 
purchase  of  private  rights. 

Appropriation  and  condemnation  are  inconsistent  with  and  antago- 
DiHtic  to  each  other. 

There  is  neither  equity  nor  sound  public  policy  in  allowing  private 
individuals  to  acquire  title  to  water-courses  which  they  did  not  create 
and  to  the  results  of  the  forces  of  nature  which  they  do  not  control. 

In  the  early  days  of  California  most  of  the  land  was  the  property  of 
tbe  Federal  Government.  The  running  waters  were  deemed  public 
property  and  were  considered  as  dedicated  to  the  use  of  the  people. 

Congress  expressly  sanctioned  the  appropriation  of  water  on  the  pub- 
lic domain  and  authorized  it  by  enactment  in  1866.  That  enactment 
seemed  to  be  insuflBcient  to  deter  the  California  supreme  court  from  ap- 
plying the  English  common  law  of  riparian  rights  to  the  destruction  of 
irrigation,  mining,  and  milling  in  California.  Lfj  through  the  action  of 
this  committee,  Congress  shall  be  led  to  enact  such  further  laws  as  will 
effectually  protect  the  Government  land  in  the  Territories  from  the  ap- 
plication to  them  of  the  English  common  law,  then  will  this  committee 
have  done  infinitely  more  for  irrigation  than  it  could  possibly  do  in  mak- 
ing preliminary  surveys  for  reservoirs  and  canals. 

Mr,  EsTEE.  If  the  committee  please,  so  far  as  this  report  is  concerned, 
it  is  an  able  one,  but  I  wish  tlie  committee  to  understand  that  the  State 
board  of  trade  has  no  quarrel  with  the  supreme  court,  whatever  the 
opinion  of  that  court  may  be.  We  are  not  here  to  present  any  fight 
against  the  supreme  court  of  our  State. 

So  far  as  concerns  the  eftVct  of  the  decision  referred  to  by  Mr.  Marks 
on  tbe  free  use  of  water,  the  article  may  be  generally  right  or  wrong  as 
tbe  case  may  be,  but  this  board  does  notassume  the  position  of  criticis- 
ing the  court.  We  are  here  to  present  facts  and  not  arguments  figainst 
our  supreme  court.  I  do  not  suppose  any  power  can  control  the  waters 
of  this  State,  except  the  navigable  waters. 

Mr.  Makks.  1  do  not  represent  the  State  board  of  trade,  but  the 
l>eople  of  Fresno  whose  homes  are  in  danger.  It  is  for  this  committee 
to  say  whether  they  will  consider  it  worth  while  to  report  to  Congress 
in  reference  to  enacting  such  laws  as  will  be  a  guide  not  only  to  the  su- 
preme court  of  California  but  to  those  of  other  Territories  to  be  erected 
into  States. 


San  Franciscq,  August  26. 

STATEMENT  OF  H.  P.  CHIPMAK,  OF  BED  BLUFF. 

Ohaibman.  We  should  be  glad  to  hear  any  views  you  may  desire 
it  to  tbe  committee  on  the  subject  of  irrigation. 

T  i»a--o  jiij^t  one  word  that  I  desire  to  say  tending  to 
"••^gation  in  California,      i  live  in  the  north- 
^  portion  of  the  State  so  far  as  nature 

^standing  that  we  have  a  climate 
I  highly  prized  in  the  southern  part 
^  withstanding  that  we  have  a  rich 

r  wheat  county  of  the  >koyUI— \\ftV 
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withstanding  all  that,  a  year  and  a  half  ngo  when  I  was  called  oti  to 
make  an  agricaltural  address  and  wanted  to  get  at  some  practical  point 
and  to  develop  some  possible  remedy  for  the  lack  of  emigr^ition  into 
northern  California,  I  found  two  things  existing  :  First,  that  i\  gradual 
increase  of  the  assessment  roll,  the  gradual  and  ra[)id  enchancement  of 
values  in  this  State,  was  taking  place  in  the  southern  portion  of  Cali- 
fornia. The  filling  up  of  the  State,  the  increased  population,  was  oc- 
curring in  the  southern  part;  and  I  found  that  but  for  irrigation  the 
lands  down  there,  which  were  filling  up  and  were  enhancing  so  Itipidly 
in  value,  were  really  valueless,  while  ours,  with  the  water  which  nature 
has  bestowed  upon  us — with  an  equally  splendid  climate  and  everythiug 
to  make  homes  attractive,  were  not  getting  a  share  of  the  population. 
I  came  to  the  conclusion  that  it  was  a  simple  question  of  irrigation, 
even  in  northern  California.  So  have  the  people  of  northern  California 
come  to  that  conclusion.  Therefore  in  Colusa  County  they  are  now 
burdening  themselves  with  a  million  and  a  half  dollars  of  debt  in  order 
to  bring  water  into  the  banner  county  of  the  world. 

Mr.  EsTEE.  Mr.  Wright  is  present;  he  has  been  the  author  of  all 
our  leading  legislation  on  irrigation.  Perhaps  you  would  like  to  hear 
him  for  a  few  minutes ;  I  know  he  can  interest  you. 

The  Chairman.  We  shall  be  glad  to  hear  Mr.  Wright. 


STATEMEKT  OF  C.  C.  WRIGHT. 

The  Chairman.  Anything  that  you  desire  to  say  on  the  general  sub- 
ject that  we  are  investigating  we  shall  be  glad  to  hear.  Anything  of 
special  interest  to  irrigation  in  California  will  instruct  the  committee. 

Mr.  Wright.  1  do  not  desire  to  detain  the  committee  with  any  ex- 
tended remarks,  but  perhaps  I  could  do  no  better  than  to  simply  call 
the  attention  of  the  committee  to  the  irrigation  law  of  1887 — the  law 
which  it  seems  has  been  so  severel^^  criticised  here.  The  criticism  I 
shall  not  advert  to  further  than  to  say  that  the  judgment  of  the  gentle- 
man is  at  variance  with  that  of  about  nine-tenths  of  the  people  in  the 
irrigable  portion  of  California. 

That  act  has  for  its  object  the  irrigation  of  all  the  territory  in  Cali- 
fornia which  may  be  easily  accessible  to  a  common  source  of  supply, 
and  so  that  all  the  people  may  by  common  effort  irrigate  the  land. 
Under  that  act  about  twenty  districts  have  been  organized  in  this  State. 
The  people  who  have  organized  those  districts  look  to  this  Senatorial 
committee  with  some  hope  that  they  may  gee  some  material  aid  from 
the  Government  for  the  purpose  of  irrigating  their  land. 

It  is  a  well-known  fact  that  there  w.ould  not  be  sufficient  water  to 
water  all  this  land  inCalitorniathat  required  irrigation  without  a  storage 
system.  That  is  indispensable.  A  storage  system  must  be  created, 
and  inasmuch  as  this  committee  has  that  i)articular  subject  in  hand, 
has  for  its  object,  as  I  understand,  the  selection  of  reservoir  sites 

The  Chairman.  The  committee  has  simply  in  hand  the  investigation 
of  facts.     It  is  not  to  commit  Congress  to  any  special  course. 

Mr.  Wright.  That  is  what  I  understand.  The  facts  being  obtained, 
if  the  Government  should  engage  in  the  work  of  constructing  reservoirs 
or  creating  a  water  supply  it  would  be  an  incalculable  advantage  to 
the  people  of  this  State.  I  do  not  know  to  what  extent  the  Govern- 
ment would  agree  to  go  in  this  matter,  but  these  districts,  if  they  lack 
anything  at  all,  simply  lack  a  supply  of  water  with  which  to  water  their 
lands.  If  the  Government  wUl  g;\ve  attention  and  aid  in  that  particolar, 
it  will  give  aid  that  no  other  power  eaw  Oio  s>o\?e>\. 
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The  Chairman.  Would  surveys  be  of  service  aud  the  ascertainment 
of  the  facts  as  to  tbe  amount  of  money  necessary  to  complete  a  thorough 
system  of  irrigation  ;  would  those  aid  the  people  ? 

Mr.  Wright.  Very  materially.  The  engineer  who  was  present  here 
to-day,  and  who  knows  more,  perhaps,  than  any  other  man  in  this  State, 
remarked  to  me  today  that  it  would  be  a  very  material  aid.  So  with 
the  reservoir  sites. 

Senator  Jones.  What  powers  are  conveyed  by  the  law  of  1887,  to 
which  you  referred,  on  these  districts'? 

Mr.  Wright.  The  first  power  is  that  of  organization;  then  the  power 
to  provide  for  the  creation  of  indebtedness  sufficient  to  construct  the 
works ;  then  the  power  to  condemn  wherever  tliat  may  be  necessary — in 
other  words,  the  exercise  of  the  right  of  eminent  domain  ;  and  the  ac- 
quisition of  the  necessary  rights  for  the  condemnation  of  existing  works, 
whenever  that  may  be  found  advisable ;  also  the  powei'  to  hold  elections, 
and  to  assess  and  collect  a  revenue  for  the  purpose  of  defraying  ex- 
penses, and  the  general  powers  of  a  municipaf  corporation. 

Mr.  EsTEE.  Also  that  they  are  to  distribute  the  waters  equitably  and 
by  general  ruleis. 

Mr.  Wright.  Yes. 

Senator  Jones.  By  what  names  are  those  organizations  known — as 
irrigation  districts? 

Mr.  Wright.  Yes.  The  law  provides  that  five  directors  shall  be 
elected  for  each  district,  who  shall  have  the  power  to  control  the  distri- 
bution of  the  water  and  all  matters  connected  with  the  conduct  of  the 
district. 

Senator  Jones.  Do  they  have  the  power  to  collect  money  and  ex- 
pend it! 

Mr.  Wright.  Yes.  They  exercise  some  duties  kindred  to  those  of 
the  supervisors  of  the  county. 

Mr.  Estee.  There  is  a  gentlenion  here  from  Los  Angeles  who  will 
not  detain  the  committee  more  than  a  moment. 

Senator  Jones.  Before  he  begins  I  would  like  to  ask  Mr.  Wright 
one  question  more.  In  the  practical  working  of  this  law,  has  there 
been  any  difficulty  in  defining  the  limits  of  those  irrigation  districts  ? 

Mr.  Wright.  None  whatever. 

Senator  Jones.  Has  that  been  regulated  by  the  water  commis- 
sioners f 

Mr;  Wright.  Yes ;  they  include  in  one  district  all  the  land  that  can 
be  easily  watered  from  one  source. 

Senator  Jones.  The  intention,  then,  is  to  embrace  in  the  system  only 
such  lands  as  can  be  irrigated  ? 

Mr.  Wright.  Yes. 

Senator  Jones.  Suppose  a  valley  has  to  be  surrounded  by  a  lot  ot 
hills — the  hillsides  that  are  above  the  line  of  irrigation  are  not  included 
in  those  irrigation  districts,  are  they  ? 

Mr.  Wright.  No  ;  only  such  lands  as  may  be  actually  reached  by 
the  water. 

Mr.  Mills.  And  the  bonds  that  are  issued  are  a  mortgage  on  those 
lands  t 

The  Chairman.  You  only  include  in  your  district  land  that  may  be 
irrigated,  but,  to  obtain  water,  you  may  have  to  go  outside  of  the  land 
to  be  irrigated  f 

Mr.  Wright.  Yes ;  that  is  the  idea.  I  desire  to  make  one  further 
suggestion,  and  that  is,  that  we  have  pamphlet  copies  of  this  irrigation 
law,  aud  will  supply  the  committee  with  a  copy.    ^S^^  ^'sA\\\yA»\^•^ 
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Exhibit  D. 

Wright  Irrigation  Bill  and  Amendments,  1889. 

Chapteb  XXXIV.  An  Act  to  provide  for  the  orji^anization  and  govomment  of  irrigation  difltriets 
and  to  provide  for  the  acqaisition  uf  water  and  other  property,  and  for  the  distribation  of  wstei 
thereby  for  irrigation  pur|>o8C8. 

The  people  of  the  State  of  CaliforDia,  represented  in  senate  and  assembly,  do  enact 

as  follows: 

Section  1.  Whonevor  fifty  or  a  majority  of  freeholders  owning  lands  snsceptible 
of  one  mode  of  irrii^ation  from  a  common  source,  and  by  the  same  system  of  works, 
desire  to  provide  for  the  irrigation  of  the  same,  they  may  propose  the  organization  of 
an  irrigation  district  under  the  iirovisions  of  this  act,  and  when  so  organised  sach 
district  Hhall  have  the  powers  conferred  or  that  may  hereafter  be  conferred  by  law 
upon  such  Irrigjitiou  district. 

Skc.  2.  A  petition  shall  first  be  presented  to  the  board  of  supervisors  of  the  county 
in  which  tho  lands  or  the  greatest  portion  thereof  is  situated,  signed  by  the  required 
number  of  freeholders  of  such  proposed  district,  which  petition  shall  set  forth  and 
particularly  dwscribe  the  proposed  boundaries  of  such  district,  and  shall  pray  that  the 
same  may  be  organized  under  the  provisions  of  this  act.  The  petitioners  must  accom- 
pany the  petition  with  a  good  and  sufficieut  bond,  to  be  approved  by  the  said  board 
of  supervisors,  in  double  the  amount  of  the  probable  cost  of  organizing  such  district, 
conditioned  that  the  bondsmen  will  pay  all  said  cost  in  ease  said  organization  shall 
not  beeft'ected.  Such  petition  shall  be  presented  at  a  regular  meeting  of  the  said 
board,  and  shall  be  pubiishea  for  at  least  two  weeks  before  the  time  at  which  the  same 
is  to  be  presented,  in  some  newspaper  printed  and  published  in  the  county  where  said 
petition  is  presented,  together  with  a  notice  stating  the  time  of  the  meeting  at  which 
the  same  will  be  presented.  When  such  petition  is  presented,  the  said  board  of 
supervisors  shall  hear  the  same,  and  may  adjourn  such  hearing  from  time  to  time, 
not  exceeding  four  weeks  in  all;  and  on  the  final  hearing  may  make  snob  changes  in 
the  proposed  boundaries  as  they  may  find  to  be  proper,  and  shall  establish  and  define 
such  boundaries:  Provided,  That  said  board  shall  not  modify  said  boundaries  so  as  to 
except  from  the  operation  of  this  act  any  territory  within  the  boundaries  of  the  dis- 
trict proposed  by  said  petitioners,  which  is  snsceptible  of  irrigation  by  the  same  sys- 
tem of  works  applicablo  to  the  other  lands  in  such  i^roposed  district,  nor  shall  any 
lands  which  will  not,  in  the  judgment  of  tho  said  board,  be  benefited  by  irrigation  by 
said  system  bo  included  within  such  district:  Provided,  That  any  person  whose  lands 
are  susceptible  of  irrigation  from  the  same  source  shall,  upon  application  of  the  owner 
to  said  board,  bo  entitled  to  have  such  lands  included  in  said  district.  Said  board 
shall  also  make  an  order  dividing  said  district  into  five  divisions,  as  nearly  equal  in 
size  as  may  be  practicable,  which  shall  bo  numbered  First,  Second,  Third,  Fourth,  and 
Fifth,  and  one  director  shall  bo  electod  from  each  district.  Said  board  of  supervis- 
ors shall  then  give  notice  of  an  election  to  be  held  in  such  proposed  district,  for  tlio 
purpose  of  determining  wliethor  or  not  tho  same  shall  be  organized  under  the  provis- 
ions of  this  act.  Such  notice  shall  describe  boundaries  so  established,  and  shall  des- 
ignate a  name  for  such  proposed  district,  and  said  notice  shall  bepublished  for  at  least 
three  weeks  prior  to  such  election  in  a  newspaper  published  within  said  county ;  and 
if  any  portion  of  such  proposed  district  lie  within  another  county  or  counties,  then 
said  notice  shall  bo  published  in  a  newspaper  published  within  each  of  said  counties. 
Such  notice  shall  require  the  electors  to  cast  ballots  which  shall  contain  the  words, 
**  Irrigation  district — Yes;"  or,  "  Irrigation  district — No," or  words  equivalent  thereto; 
and  also  the  names  of  persons  to  be  voted  for  to  fill  the  various  elective  offices  herein- 
after proscribed.  No  person  shall  be  entitled  to  vote  at  any  election  held  under  the 
provisions  of  this  act  unless  he  shall  possess  all  the  qualifications  required  of  electors 
under  tho  general  election  laws  of  this  State. 

Sec.  3.  Such  oh  ction  shall  be  conducted  in  accordance  with  the  general  election 
laws  of  the  State,  provided  that  no  i)articular  form  of  ballot  shall  be  required.  The 
said  board  of  supervisors  shall  meet  on  the  second  Monday  next  sncceeding  such 
election,  and  proceed  to  cjinvass  tho  votes  thereat ;  and  if  upon  such  canvass  it  appear 
that  at  least  two-thirds  of  all  tho  votes  cast  are  "  Irrigation  district — Yes,"  the  said 
Board  shall,  by  an  order  entered  on  their  minutes,  declare  such  territory  duly  organ- 
ized as  fin  irrigation  district,  under  the  name  and  style  tberetofore  designated,  and 
shall  declare  the  persons  receiving,  respectively,  tho  highestnumber  of  votes  for  such 
several  oflices  to  bo  duly  elected  to  such  oifices.  Said  board  shall  cause  a  copy  of 
such  order,  duly  certified,  to  boiniinediatoly  filed  for  record  in  the  office  of  the  county 
recnr(\oT  of  each  county  in  which  any  port  ion  of  such  lands  are  situated,  and  mnst  also 
immediately  forward  a  copy  thereof  lo  U\o,  fAvTk  of  th^  board  of  saporvisors  of  each 
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of  the  conDties  in  which  any  portion  of  the  district  may  lie  ;  and  no  board  of  super- 
visors  of  any  county,  including  any  portion  of  such  district,  shall,  after  the  date  of 
the  organization  of  such  district,  allow  another  district  to  be  formed  including  any  of 
the  lands  in  such  district,  without  the  consent  of  the  board  of  directors  thereof;  and 
from  and  after  the  date  of  such  filing,  the  organization  of  such  district  shall  be  com- 
plete, and  the  officers  thereof  shall  be  entitled  to  enter  immediately  upon  the  duties 
of  their  respective  offices,  upon  qualifying  in  accordance  with  law,  and  shall  hold 
such  offices  respectively,  until  their  successors  are  elected  and  qualiiied.  For  the 
purposes  of  the  election  above  provided  for,  the  said  board  of  supervisors  must  es- 
tablish a  convenient  number  of  election  precincts  in  said  proposed  district,  and  define 
the  boundaries  thereof,  which  said  precincts  may  thereafter  be  changed  by  the  board 
of  directors  of  such  district. 

Skc.  4.  An  election  shall  be  held  in  such  district  on  the  first  Wednesday  in  April, 
eighteen  hundred  and  eighty-eight,  and  on  the  first  Wednesday  in  April  in  each  sec- 
ond year  thereafter,  at  which  an  assessor,  a  collector,  and  a  treasurt-r,  and  a  board  of 
five  directors  for  the  district  shall  be  elected.  The  person  receiving  the  highest  num- 
ber of  votes  for  any  office  to  be  filled  at  such  election  is  elected  thereto.  Within  ten 
days  after  receiving  their  certificates  of  election,  hereinafter  provided  for,  said  officers 
shall  take  and  subscribe  the  official  oath  and  file  the  same  in  the  office  of  the  board 
of  directors.  The  assessor  shall  execute  an  official  bond  in  the  sum  of  ten  thousand 
dollars,  and  the  collector  an  official  bond  in  the  sum  of  twenty  thousand  dollars, 
and  the  district  treasurer  an  official  bond  in  the  sum  of  fifty  thousand  dollars ;  each 
of  said  bonds  to  be  approved  by  the  board  of  directors ;  and  each  member  of  said 
board  of  directors  shall  execute  an  official  bond  in  the  sum  of  twenty-five  thousand, 
dollars,  which  said  bonds  shall  be  approved  by  the  judge  of  the  superior  court  of  said 
connty  where  such  organization  was  effected  and  shall  be  recorded  in  the  office  of  the 
connty  recorder  thereof,  and  filed  with  the  secretary  of  said  board.  All  official  bonds 
herein  provided  for  shall  be  in  form  prescribed  by  law  for  the  official  bonds  of  county 
officers. 

Sec.  5.  Fifteen  days  before  any  election  held  under  this  act,  subsequent  to  the 
organization  of  any  district,  the  secretary  of  the  board  of  directors  shall  cause  notice 
to  be  posted  in  three  public  places  in  each  election  precinct,  of  the  time  and.  place 
of  holding  the  election,  and  shall  also  post  a  general  notice  of  the  same  in  the  office 
of  said  board,  which  shall  be  established  and  kept  at  some  fixed  place  to  bo  deter- 
mined by  said  board,  specifying  the  polling  places  of  each  precinct.  Prior  to  the 
time  for  posting  the  notices,  the  board  must  appoint  for  each  precinct,  from  the 
electors  thereof,  one  inspector  and  two  judges,  who  shall  constitute  a  board  of  election 
for  such  precinct.  If  the  board  fail  to  appoint  a  board  of  election,  or  the  members 
appointed  do  not  attend  at  the  opening  of  the  polls  on  the  morning  of  election,  the 
electors  of  the  precinct  present  at  that  hour  may  appoint  the  board,  orsupply  the  place 
of  an  absent  member  thereof.  The  board  of  directors  must,  in  its  order  appointing  the 
board  of  election,  designate  the  house  or  place  within  the  precinct  where  the  election 
must  be  held. 

Sec.  6.  The  inspector  is  chairman  of  the  election  board,  and  may : 

First.  Administer  all  oaths  required  in  the  progress  of  an  election. 

Second.  Appoint  judges  and  clerks,  if  during  the  progress  of  the  election  any  judge 
or  clerk  cease  to  act.  Any  member  of  the  board  of  election,  or  any  clerk  tliereot,  may 
administer  and  certify  oaths  required  to  be  administered  during  the  progress  of  an 
election.    The  board  of  election  for  each  precinct  must,  belore  opening  the  polls,  ap- 

Eoint  two  persons  to  act  as  clerks  of  the  election.  Before  opening  the  polls,  each  mem- 
er  of  the  board  and  each  clerk  must  take  and  subscribe  an  oath  to  faithfully  perform 
the  duties  imposed  upon  them  by  law.  Any  elector  of  the  precinct  may  adtninistcr 
and  certify  such  oath.  The  polls  must  be  opened  one  hour  after  sunrise  on  the  morn- 
ing of  the  election,  and  be  kept  open  until  sunset,  when  the  same  must  bo  closed.  Tlie 
provisions  of  the  Political  Code  concerning  the  form  of  ballots  to  be  used  shall  not  ap- 
ply to  elections  held  under  this  act. 

Sec.  7.  Voting  may  commence  as  soon  as  the  polls  are  opened,  and  may  bo  con- 
tinned  during  all  the  time  the  polls  remain  opened,  and  shall  be  conducted  as  nearly 
as  practicable  in  accordance  with  the  provisions  of  chapter  nine  of  title  two  of  part 
three  of  the  Political  Code  of  this  State.  As  swm  as  the  polls  are  closed,  the  judges 
shall  open  the  ballot-box  and  commence  counting  the  votes;  and  in  no  case  shall  the 
ballot-box  be  removed  from  the  room  in  which  the  election  is  held  until  all  the  ballots 
have  been  counted.  The  counting  of  ballots  shall  in  all  cases  be  public.  The  bailors 
shall  be  taken  out,  one  by  one,  by  the  inspector  or  one  of  the  judges,  who  shall  oi)en 
them  and  rea<l  aloud  the  names  of  each  person  contained  therein,  and  the  office  for 
which  every  such  person  is  voted  for.  Each  clerk  shall  write  down  eacli  office,  to  ho 
filled,  and  the  name  of  each  pt^rson  voted  for  for  such  office,  and  shall  keep  the  nuui- 
her  of  votes  by  tallies  as  they  are  read  aloud  by  the  inspector  or  judge.  Tlu<  eouuf- 
intf  of  votes  shall  be  continued  witlumt  fidjournment  until  all  have  been  counted. 
8bc.  b.  As  soon  as  all  the  votes  are  read  otV  and  couutei\/Av.<>YV\Vwv!i\,^  A\vsX\.\iVi^\'jcsj;Tv 


252 


IRRIGATION   AND  RECLAMATION   OF   ARID   LANDS. 


up  on  each  of  the  papers  containing  the  poll  list  and  tallies,  or  attacbed  thereto, 
stating  the  number  of  votes  each  one  voted  for  has  received,  and  designating  the 
ofhce  to  fill  which  lie  was  voted  for,  which  number  shall  be  written  in  figures  and  in 
words  at  full  length.  Each  certificate  shall  be  signed  by  the  clerk,  judge,  and  the 
inspector.  One  of  said  certificates,  with  the  poll  list  and  the  tally  paper  to  which  it 
is  attached,  shall  be  retained  by  the  inspector,  and  preserved  by  him  at  least  six 
months.  The  ballots  shjill  be  strung  upon  a  cord  or  thread  by  the  inspector,  during 
the  counting  thereof,  in  the  order  in  which  they  are  entered  upon  the  tally  list  by  the 
clerks ;  and  said  ballots,  together  with  the  other  of  said  certificates,  with  the  poll  list 
and  tally  paper  to  which  it  is  attached,  shall  bo  sealed  by  the  inspector  in  the  presence 
of  th(i  judges  and  clorks,  and  indorsed  ''Election  returns  of  (naming  the  precinct) 
precinct,"  and  be  directed  to  the  secretary  of  the  board  of  directors,  and  shall  be  im- 
mediately delivered  by  the  inspector,  or  by  some  other  safe  and  responsible  carrier 
designated  by  said  inspector,  to  said  seecrtary ,  and  the  ballots  shall  be  kept  unopened 
for  at  least  six  months,  and  if  any  person  be  of  the  opinion  that  the  vote  of  any  pre- 
cinct has  not  been  correctly  counted,  he  may  appear  on  the  day  appointed  for  the 
board  of  directors  to  open  and  canvass  the  returns,  and  demand  a  recount  of  the  vote 
of  the  precinct  that  is  so  claimed  to  hjive  been  incorrectly  counted. 

Sec.  y.  No  list,  tally  i)aper,  or  certilicate  returned  fi:om  any  election  shall  be  set 
aside  or  rejected  for  want  of  form  if  it  can  be  satisfactorily  understood.  The  board 
of  directors  must  meet  at  its  usual  place  of  meeting  on  the  first  Monday  after  each 
election  to  canvass  the  returns.  If  at  the  time  of  meeting  the  returns  from  each  pre- 
cinct in  the  district  in  which  the  polls  were  opened  have  been  received,  the  board  of  di- 
rectors must  then  and  there  i^roceed  to  canvass  the  returns;  but  if  all  the  returns  have 
not  been  received  the  canvass  must  bo  postponed  from  day  to  day  until  all  the  returns 
have  been  received,  or  until  six  postponements  have  been  had.  The  canvass  must  be 
made  in  public  and  by  opening  the  returns  and  estimating  the  vote  of  the  district  for 
each  person  voted  for  and  declaring  the  result  thereof. 

Skc.  10.  The  secretary  of  the  board  of  directors  must,  as  soon  as  the  result  is  de- 
clared, enter  in  the  records  of  snch  board  a  statement  of  such  result,  which  state- 
ment must  show : 

First.  The  whole  number  of  votes  cast  in  the  district. 

Second.  The  nanios  of  the  persons  voted  for. 

Third.  The  ollice  to  fill  which  each  person  was  voted  for. 

Fourth.  The  nnmbcr  of  votes  given  in  each  precinct  to  each  of  such  persons. 

Fifth.  The  number  of  votes  given  in  the  district  to  each  of  such  persons. 

The  board  of  directors  must  declare  elected  the  person  havingthe  highest  number  of 
votes  given  for  each  oflicc  to  be  filled  by  the  votes  of  the  district.  The  secretary 
must  immediately  make  out  and  deliver  to  such  person  a  certificate  of  election  signed 
by  him  and  authenticated  with  the  seal  of  the  board.  In  case  of  a  vacancy  in  the 
oificoof  assessor,  tax  collector,  or  treasurer,  the  vacancy  shall  be  filled  by  appoint- 
ment by  the  board  of  directors.  In  case  of  a  vacancy  in  the  office  of  member  of  the 
board  of  directors,  the  vacancy  shall  be  filled  by  appointment  by  the  board  of  super- 
visors of  the  county  w  here  the  office  of  such  board  is  situated.  An  officer  appointed 
as  above  i)rovided  shall  hold  his  office  until  the  next  regular  election  for  said  dis- 
tri(;t,  and  until  his  successor  is  elected  and  qualified. 

Sec.  11.  On  the  first  Wednesday  in  May  next  following  their  election  the  board  of 
directors  shall  meet  and  organize  as  a  board,  elect  a  president  from  their  number,  and 
appoint  a  secretary.  The  board  shall  have  the  power,  and  it  shall  be  their  duty,  to 
manage  and  c<mduct  the  business  and  affairs  of  the  district,  make  and  execute  all 
necessary  contracts,  employ  and  appoint  such  agents,  officers,  and  employes  as  may 
be  required,  and  prescribe  their  duties,  establish  equitable  by-laws,  rules,  and  regu- 
lations for  the  distribution  and  nse  of  water  among  the  owners  of  said  lands,  and  gen- 
erally to  perform  all  such  acts  as  shall  bo  necessary  to  fully  carry  out  the  purposes 
of  this  act.  The  said  by-laws,  rules,  and  regulations  must  be  printed  in  convenient 
form  for  distribution  in  the  (listrict.  And  it  is  hereby  expressly  provided  that  all 
waters  distributed  for  irrigation  purjioses  shall  be  apportioned  rateably  to  each  land 
owner  upon  the  basis  of  the  ratio  which  the  last  assessment  of  such  owner  for  district 
purposes  within  said  district  bears  to  the  whole  sum  assessed  upon  the  district :  Pro- 
vided, That  any  land  owner  may  assign  the  right  to  the  whole  or  any  portion  of  the 
waters  so  apportioned  to  him. 

Sec.  12.  The  board  of  directors  shall  hold  a  regular  monthly  meeting  in  their  office 
on  the  first  Tuesday  in  every  month,  and  such  special  meetings  as  may  be  required 
for  the  proper  transaction  of  business:  Provided^  That  all  special  meetings  must  be 
ordered  by  a  majority  of  the  board;  the  order  must  be  entered  of  record,  and  five 
days*  notice  thereof  must,  by  the  secretary,  be  given  to  each  member  not  joining  in 
the  order.  The  order  must  specify  the  business  to  bo  transacted,  and  none  other  than 
that  specified  must  be  transacted  at  such  special  meeting.  All  meetings  of  the  board 
nnist  Ite  ;>nl)lic.  and  throe  members  shall  constitute  a  quorum  for  the  transaction  of 
buaiueas,  but  ou  all  questions  requiring  a  vote  \\ieTo  ft\ia,l\.  be  a  concurrence  of  at 
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least  three  members  of  said  board.  All  records  of  the  board  shall  be  open  to  the  in- 
spection of  auy  elector  during  business  hours.  The  board  and  its  agents  and  em- 
ployes shall  have  the  right  to  enter  upon  any  land  in  the  district  to  make  surveys, 
and  may  locate  the  line  for  any  canal  or  canals,  and  the  necessary  branches  for  the 
8ame,  on  any  of  said  lands  which  may  be  deemed  best  for  such  location.  Said  board 
shall  also  have  the  right  to  acquire,  either  by  purchase  or  condemnation,  all  lands 
and  waters  and  other  ]>roperty  necess.ary  for  the  construction,  use,  supply,  mainte- 
nance repair,  and  improvement  of  said  canal  or  canals  and  works,  including  canals 
and  works  constructed  and  being  constructed  by  private  owners,  lands  for  reservoirs, 
for  the  storage  of  needful  waters,  and  all  necessary  appurtenances.  In  case  of  pur- 
chase the  bonds  of  the  district,  hereinafter  provided  for,  may  be  used  at  their  par 
value  in  payment;  and  in  case  of  condemnation  the  board  shall  proceed  in  the  name 
of  the  district  under  the  provisions  of  title  seven  of  part  three  of  the  code  of  civil 
procedure.  Said  board  may  also  construct  the  necessary  dams,  reservoirs,  and  works 
for  the  collection  of  water  for  said  district,  and  do  any  and  every  lawful  act  neces- 
sary to  be  done,  that  suflBcient  water  may  be  furnished  to  each  land  owner  in  said 
district  for  irrigation  purposes.  The  use  of  all  water  required  for  the  irrigation  of 
tlie  lands  of  any  district  formed  under  the  provisions  of  this  act,  together  with  rights 
of  way  for  canals  and  ditches,  sites  for  reservoirs,  and  all  other  property  required  in 
fully  carrying  out  the  provisions  of  this  act,  is  hereby  declared  to  be  a  public  use,  sub- 
ject to  the  regulation  and  control  of  the  State  in  the  manner  prescribed  bylaw. 

Sec.  13.  The  legal  title  to  all  property  acquired  under  the  provisions  of  this  act 
shall  immediately  and  by  operation  of  law  vest  in  such  irrigation  district,  and  shall 
be  held  by  such  district  in  trust  for  and  is  hereby  dedicated  and  set  apart  to  the  uses 
and  purposes  set  forth  in  this  act.  And  said  board  is  hereby  authorized  and  empow- 
ered to  hold,  use,  acquire,  manage,  occupy,  and  possess  said  property  as  herein  pro- 
vided. 

Sec.  14.  The  said  board  is  hereby  authorized  and  empowered  to  take  conveyances 
or  other  assurances  for  all  property  acquired  by  it  under  the  i)rovision8  of  this  act,  in 
the  name  of  such  irrigation  district,  to  and  for  the  uses  and  purposes  herein  ex- 
pressed, and  to  institute  and  maintain  any  and  all  actions  and  proceedings,  suits  at 
law  or  in  equity,  necessary  or  proper  in  order  to  fully  carry  out  the  provisions  of 
this  act,  or  to  enforce,  m'aintain,  protect,  or  preserve  any  and  all  rights,  privileges, 
and  imrannities  created  by  this  act  or  acquired  in  pursuance  thereof.  And  in  all 
courts,  actions,  suits,  or  proceedings  the  said  board  may  sue,  appear,  and  defend,  in 
person  or  by  attorneys,  and  in  the  name  of  ijuch  irrigation  district. 

Sec.  15.  For  the  purpose  of  constructing  necessary  irrigating  canals  and  works  and 
acquiring  the  necessary  property  and  rights  therefor,  and  otherwise  carrying  out  the 
provisions  of  this  act,  the  board  of  directors  of  auy  such  district  must,  as  soon  after 
such  district  has  been  organized  as  may  be  practicable,  estimate  and  determine  the 
amount  of  money  necessary  to  be  raised,  and  shall  immediately  thereupon  call  a  spe- 
cial election,  at  which  shall  be  submitted  to  the  electors  of  such  district  possessing  the 
qualifications  prescribed  by  this  act  the  question  whether  or  not  the  bonds  of  said 
ilistrict  shall  be  issued  in  the  amount  so  determined.  Notice  of  such  election  must  be 
given  by  posting  notices  in  three  public  places  in  each  election  precinct  in  said  dis- 
trict for  at  least  twenty  days,  and  also  by  publication  of  such  notice  in  some  news- 
paper published  in  the  county  where  the  othce  of  the  board  of  directors  of  such  dis- 
trict is  required  to  be  kept  once  a  week  for  at  least  three  successive  weeks.  Such 
noii(;es  must  specify  the  time  of  holding  the  election,  the  amount  of  bonds  proposed 
to  be  issued,  and  said  election  must  be  held  and  the  result  thereof  determined  and  de- 
clared in  all  respects  as  nearly  as  ])racticable  in  conformity  with  the  provisions  of 
this  act  governing  the  election  of  officers :  Providid,  That  no  informalities  in  conduct- 
ing such  au  election  shall  invalidate  the  same  if  the  election  shall  have  been  other- 
wist^  fairly  conducted.  At  such  election  the  ballots  shall  contain  the  words,  ''Bonds — 
Yes,"  or  '*  Bonds — No,^'  or  words  equivalent  thereto.  If  a  majority  of  the  votes  cast 
are  "  Bonds — Yes,"  the  board  of  directors  shall  immediately  cause  bonds  in  said 
amount  to  be  issued  ;  said  bonds  shall  be  payable  in  gold  coin  of  the  United  States  in 
installments  as  follows,  to  wit:  At  the  expiration  of  eleven  j-ears  not  less  than  five 
I»er  cent,  of  said  bonds ;  at  the  expiration  of  twelve  years  not  less  than  six  per  cent. ; 
at  the  expiration  of  thirteen  years  not  less  than  seven  per  cent. ;  at  the  expiration  of 
fourteen  years  not  less  than  eight  per  cent.  ;  at  the  expiration  of  fifteen  years  not 
less  than  nine  per  cent.  :  at  the  expiration  of  sixteen  years  not  less  than  ten  per  cent.; 
at  the  expiration  of  seventeen  years  not  less  than  eleven  per  cent. ;  at  the  expiration 
of  eighteen  years  not  less  than  thirteen  percent. ;  at  the  exi)iration  of  nineteen  years 
not  less  than  fifteen  per  cent. ;  and  for  the  twentieth  year  a  percentage  sufficient  to 
pay  o£f  said  bonds ;  and  shall  bear  interest  at  the  rate  of  six  per  cent,  per  annum,  pay- 
able semiannually  on  the  first  day  of  January  and  July  of  each  year.  The  principal 
and  interest  shall  be  payable  at  the  office  of  the  treasurer  of  the  <listrict.  Said  bonds 
shall  be  each  of  the  denomination  of  not  less  than  one  hundred  dollars,  nor  more  than 
five  hondred  dollais,  shall  be  negotiable  in  form,  signed  by  Wie  i^x^v^<b\i\>  ^\i^  ^ar»^c?^- 
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tary,  and  tlio  seal  of  t lie,  board  of  directors  hIiuII  b«'  :ifiix(Ml   Uiereto.     'i' 
nniiihertid  consecutively  as  issued,  un<i  bear  dat(^  at  tlir  time  of  tlieirissu<- 
lor  the  interest  sliall  be  attache*!  to  each  bond  signed  l)y  thi'  secretary. 
t*hall  express  on  their  face  that  they  \\«Me  issued  liy  authority  of  this  m-.. 
title  and  date  of  approval.    The  secretary  sliall  keep  a  record  of  the  bun.- 
number,  the  date  of  sab',  the  price  received,  an<l  the  name  of  the  purcii.i- 

Sec.  10.  The  board  uuiy  sell  said  bonds  from  time  to  tinu^  in  such  ({uai!< 
be  necessary  and  most  advantaj^eous  to  raise  money  for  the  coustn;. 
canals  and  works,  the  acquisition  of  said  property  and  rights,  and  oiIm  . 
carry  out  the  objects  and  pur])os«'s  of  this  act.     Before  niakinii;  any  sji 
shall,  at  a  meeting,  by  resolution,  declare  its  intention  to  sell  a  sped  I  > 
the  boudsand  the  day  and  hour  and  place  of  such  sale,  and  shall  cause  - 
to  bo  entered  in  the  minutes,  and  notices  of  the  sale  to  bejriven  by  pnbli 
at  least  twenty  days  in  a  daily  newspaper  j)ublished  in  each  of  the  cli  i' 
Cisco,  Sacramento,  and  Los  Aiifreles,  and  in  any  other  newspaper,  at  i; 
The  notice  shall  state  that  sealed  proi>08als  will  be  received  by  the    :. 
otliee  for  the  purchase  of  the  bonds  till  the  day  and  hour  named  in  tlie  ; 
the  time  appointed  the  board  shall  op(Mi  the  proposals  and  award  tin-  * 
bonds  to  the  highest  responsible  bid<ler,  <ind  may  reject  all  bids ;  but  s:i 
in  no  event  sell  any  of  the  said  bonds  for  less  than  ninety  per  cent,  oi 
thereof. 

Skc.  17.  Said  bonds,  and  the  interest  thereon,  shall  bo  paid  by   . 
from  an  annual  assesMuent  upon  the  real  property  of  the  district*;  a- 
property  in  the  district  shall  bo  and  remain  liable  to  be  assessed  for  s 
henduafter  provided. 

Skc.  1H.  The  assessor  must,  between  the  lirst  Mondaj"^  in  March  ai. 
day  in  June  in  each  year,  assess  «ill  real  property  in  the  district,  tt>  = 
own,  claim,  have  the  ]>ossession  or  control  thereof,  at  its  full  cash 
ju'epare  an  assessment  book  with  appropriate  headings,  in  which  i: 
such  property  within  the  district,  in  which  must  be  spocitied  in   * 
under  the  apx)ropriatc  head : 

First.  The  name  of  the  person  to  whom  the  property  is  aa^ssed. 
known  to  the  assessor,  the  property  shall  be  assessed  to  **  nnknowii  • 

Second.  Ijand  by  township,  range,  section,  or  fractional  8ecti(»i  = 
land  is  not  a  Congressional  division  or  subdivision,  by  metes  and  b.< 
scription  sufficient  to  identify  it,  giving  an  estimate  of  the  numlM- 
and  the  improvements  thereon. 

Third.  City  and  town  lot^,  naming  the  city  or  town,  and  the  > 
according  to  the  system  of  numbering  in  such  city  or  tow^n,  ain. 
thereon. 

Fourth.  The  cash  value  of  real  estate,  other  than  city  or  tow:: 

Fifth.  The  cash  value  of  improvements  on  such  real  estate. 

Sixth.  The  cash  value  of  city  and  town  lots. 

Seventh.  The  cash  value  of  improvements  on  city  and  town  i 

Eighth.  The  cash  value  of  imi)rovemeuts  on  real  estate  assi 
than  the  owners  of  the  real  estate. 

Ninth.  The  total  value  of  all  ])roi)erty  assessed. 

Tenth.  The  total  value  of  all  property  after  equalization   by 
ors. 

Eleventh.  Such  other  things  as  the  board  of  directors  may  it 

Skc.  19.  The  board  of  directors  must  allow  the  assessor  as 
appointed  by  him,  as  will,  in  the  jadgmout  of  the  board,  enaM 
assessment  within  the  time  herein  prescribed.    The  boaixl  m^^ 
of  such  deputies,  wh'«*»  "^"^     "     »ftid  out  of  the  treasury  of  \ ' 
l)ensation  must  ^'  ■'^  per  day  for  each  <le])uty 

engaged,  nor  n  "wle  but  for  work  done  ' 

day  in  Maroi  igast  in  each.  year. 

Sec.  iM.  '  .^.fc^/ in  AuF""*  'neach  .^ 

complete  h  •'   ibt*'  **  -^tary  «> 

itiin  .^-.»*^  srd  <' 

by   ; 

-.istri- 
>  th: 
xiU'c 

IB  in: 
.—  oy  li 
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'•'*8i«n  i; 

of  S! 
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and  the  boarrl  may  change  the  valiiation  as  may  be  just.  The  secretary  of  the  board 
eball  be  present  during  its  sessions,  and  note  all  changes  made  in  the  valuation  of 
property,  and  in  the  names  of  the  persons  whose  property  is  assessed ;  and  within 
ten  days  after  the  close  of  the  session  he  shall  have  the  total  values,  as  finally 
equalized  by  the  board,  extended  into  columns  and  added. 

Sec.  22.  The  board  of  directors  shall  then  levy  an  assessment  sufficient  to  raise 
the  annual  interest  on  the  outstanding  bonds;  and  at  the  expiration  often  years  after 
the  issuing  of  bonds  by  the  board,  must  increase  said  assessment  for  the  ensuing 
ten  years,  in  the  following  percentage  of  the  principal  of  the  whole  amount  of 
bonds  then  outstanding,  to  wit:  For  the  eleventh  year,  live  percent.;  for  the 
twelfth  year,  six  percent.;  for  the  thirteenth  year,  seven  percent.;  for  the  four- 
teenth year,  eight  per  cent. ;  for  the  fifteenth  year,  nine  per  cent. ;  for  the  sixteenth 
year,  ten  per  cent. ;  for  the  seventeenth  year,  eleven  per  cent. ;  for  the  eighteenth 
year,  thirteen  per  cent. ;  for  the  nineteenth  year,  fifteen  per  cent. ;  and  for  the  twen- 
tieth year,  a  percentage  su(fici<'nt  to  pay  oiF  said  bonds.  The  secretary  of  the  board 
must  compute  and  enter  in  a  sej^arate  column  of  the  assessment  book  the  respective 
Boms  in  dollars  and  cents  to  be  paid  as  an  assessment  on  the  property  therein  enumer- 
ated. When  collected  the  assesment  shall  be  paid  into  the  district  treasury,  and 
shall  constitute  a  special  fund,  to  be  called  the  '^  bond  fund  of  [naming  the  district] 
irrigation  district." 

Sec.  23.  The  assessment  upon  real  property  is  a  lien  against  the  property  assessed 
from  and  after  the  first  Monday  in  March  for  any  year ;  and  such  lien  is  not  removed 
until  the  assessments  are  paid  or  the  property  sold  for  the  payment  thereof. 

Sec.  24.  On  or  before  the  first  day  of  Noveuibe'r  the  secretary  must  deliver  the  assess- 
ment book  to  the  collector  of  the  district,  who  shall,  within  twenty  days,  publish  a  no- 
tice in  a  newspaper  published  in  each  of  the  counties  comprising  the  district,  if  there  be 
lands  situated  in  more  than  one  county  in  such  district,  that  said  assessments  are  due 
and  payable  and  will  become  delinquent  at  6  o^clock  p.  m.  on  the  last  Monday  of 
December  next  thereafter;  and  that  unless  ptiid  prior  thereto  five  per  cent,  will  be 
added  to  the  amount  thereof,  and  also  the  time  and  place  at  which  payment  of  assess- 
ments may  be  made.  The  notice  shall  also  specify  a  time  and  place  within  each  elec- 
tion precinct  of  the  district  when  and  where  the  collector  will  attend  to  receive 
payment  of  assessments,  and  shall  be  published  for  fifteen  days,  and  a  printed  copy 
of  said  notice  shall.be  posted  for  the  same  time  in  some  public  place  in  each  precinct. 
The  collector  must  attend  at  the  time  and  place  specitied  in  the  notice  to  receive 
assessments,  which  mnst  be  paid  in  gold  and  silver  coin.  He  must  mark  the  date  of 
payment  of  any  assessment  in  the  assessment  book  opposite  the  name  of  the  person 
paying,  and  give  a  receipt  to  such  person,  specifying  tiie  amount  of  the  assessment 
and  the  amount  paid,  with  a  description  of  the  property  assessed.  On  the  thirty- 
first  day  of  December  of  each  year  all  unpaid  assessments  are  delinquent,  and  there- 
after the  collector  must  collect  thereon,  for  the  use  of  the  district,  an  addition  of  five 
per  cent. 

Sec.  25.  On  or  before  the  first  day  of  February,  the  collector  must  publish  the  de- 
linquent list,  which  must  contain  the  names  of  the  persons  and  a  description  of  the 
property  delinquent,  and  the  amount  of  the  assessments  and  costs  duo  opposite  each 
name  and  description.  He  must  append  to  and  publish  with  the  delinquent  list  a 
notice,  that  unless  the  assessments  delinquent,  together  with  cost  and  percentage, 
are  paid,  ttie  real  property  upon  which  such  assessments  are  a  lien  will  be  sold  at 
public  auction.  The  publication  must  be  made  once  a  week  for  three  successive  weeks 
in  a  newspa]>er  published  in  each  of  the  counties  comprised  in  the  diHtrict.     The 

Iioblicatiou  must  designate  the  time  and  place  of  sale.    The  time  of  sale  must  not  be 
ess  than  twenty-one  nor  more  than  twenty-eight  days  from  the  first  publication,  and 
the  place  must  be  at  some  point  <lesignated  by  tht^  collector. 

Sec.  26.  The  collector  nmst  collect,  in  addition  to  the  asHessnii^iits  due  on  the  de- 
linquent list  and  live  per  cent,  added,  fifty  cents  on  each  lot,  \)'wvi',  or  tract  of  land 
separately  assessed,  one-half  of  which  nmst  go  to  the  district  and  the  other  to  the 
collector  for  preparing  the  list.  On  the  day  fixed  for  the  sabs  or  some  subsequent 
day  to  which  he  may  have  ])ostponed  it,  of  which  he  must  give  notice,  the  collector, 
between  the  hours  of  ten  o'clock  a.  m.  and  three  o'clock  p.  m.,  must  connnence  the  sale 
of  the  property  a<lvertised,  commencing  at  the  head  of  the  list  and  continuing  alpha- 
betically, or  in  the  numerical  order  of  the  lots  or  blocks,  until  completed.  He  may 
postpone  the  day  of  commencing  the  sales,  or  the  sale,  from  day  to  day,  but  the  sale 
mnst  be  completed  within  three  weeks  from  the  day  first  fixed. 

Sec.  27.  The  owner  or  person  in  possession  of  any  real  estate  offered  for  sale  for 
assessments  due  thereon  may  designate  in  writing  to  the  collector,  prior  to  the  sale, 
what  portion  of  the  property  he  wishes  sold,  if  less  than  the  whole ;  but  if  the  owner 
or  possessor  does  not,  then  the  collector  may  designate  it,  and  the  purst^n  who  will  take 
the  least  quantity  of  the  land,  or  in  case  an  undivided  interest  is  a.ssessed,  then  the 
smallest  portion  of  the  interest,  and  pay  the  aHsessniunts  niid  costs  due^  iucU\dvv\^t>NRQ 
^oUar9  tQ  the  poUep.tpr  for  ^fce  dnpllcato  certificate  oi  ft«Ao,  \tii  X\^v^  Y\jitv^i'!i«6\>    >^>i^ 
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purchaser  does  not  \my  the  asftessiiieiits  jiihI  costs  bcforti  tou  o'clock  a.  m.  the  follow- 
ing day,  the  property,  on  next  saK^  (hiy,  hei'ore  the  regular  sale,  niiist  be  resold  for 
the  assessments  and  costs.  After  receiving  the  amount  of  assessments  aud  costs,  the 
collector  must  make  out  in  duplicate,  a  certiticate,  dated  ou  the  day  of  sale,  statiug 
(when  known)  the  name  of  the  person  aHstssed,  a  description  of  the  laud  sold,  ihe 
amount  paid  therefor,  that  it  was  sold  for  assessments,  giving  the  amonnt  aud  the 
year  of  the  assessment,  and  specifying  tlio  time  when  tlic  purchaser  will  be  entitled 
to  a  deed.  The  certilicale  must  he  sign<'d  by  the  colleel(»r,  and  one  copy  delivered 
to  the  purchaser,  and  the  other  tiled  in  the  otiice  of  the  couut-y  recorder  of  the  coanty 
in  which  the  laud  sold  is  situated. 

Sec.  28.  The  collector,  before  delivering  any  certificate,  must  in  a  book  enter  a 
description  of  the  land  sold,  correspomling  with  the  description  in  the  certificate, 
the  date  of  the  sale,  ]mrchasei-s'  names,  aud  anuuint  paid,  regularly  number  the  de- 
scription on  the  margin  of  the  book  and  put  a  corresponding  number  on  each  certi- 
ficate. Such  book  must  be  open  to  public  inspection,  without  foe.  during  office  hours, 
when  not  in  actual  use.  On  filing  thti  certificates  with  such  county  recorder  the  lien 
of  the  assessments  vests  with  the  purcluiser,  and  is  only  divested  by  the  payment  to 
him,  or  to  the  collector  for  his  use,  of  the  purchase  money  and  two  per  cent,  per 
month  from  the  day  of  sale  until  redemption. 

Sec.  29.  A  redemption  of  the  property  sold  may  be  made  by  the  owner,  or  any 
party  in  interest,  within  twelve  months  from  the  date  of  purchase.  Hedemption 
must  be  made  in  gold  or  silver  coin,  as  provided  for  the  collection  of  State  and 
county  taxes,  and  when  made  to  the  collector  he  must  credit  the  amount  paid  to  the 
person  named  in  the  ceii^ificate,  and  pay  it,  on  demand,  to  the  person  or  his  assignees. 
In  each  report  the  collector  makes  to  the  board  of  directoi's  he  must  name  the  person 
entitled  to  redemption  money,  and  the  amount  due  to  each.  On  receiving  the  certi- 
ficate of  sale,  the  county  recorder  must  file  it  and  make  an  entry  in  a  book  similar  to 
that  required  of  the  collector.  On  the  presentation  of  the  receipt  of  the  person 
named  in  the  certificate,  or  of  the  collector  for  his  use,  of  the  total  amount  of  redemp- 
tion money,  the  recorder  must  mark  the  word  "redeemed,"  the  date,  and  by  whom 
redeemed,  on  the  certificate  and  on  tlie  margin  of  the  book  where  the  entry  of  the 
certificate  is  made.  If  the  property  is  not  redeemed  within  twelve  months  from  the 
sale,  the  collector,  or  his  successor  in  office,  must  make  to  the  purchaser  or  his  as- 
signee a  deed  of  the  iiroperty,  reciting  in  the  deed  substantially  the  matters  con- 
tained in  the  certificate,  and  that  no  ]>ersou  redeemed  the  propeirty  during  the  time 
allowed  by  law  for  its  redemption.  The  collector  shall  receive  from  the  purchaser, 
for  the  use  of  the  district,  two  dollars  for  making  such  deed. 

Sec.  30.  The  matter  recited  in  the  certificate  of  sale  must  be  recited  in  the  deed, 
and  such  deed  duly  acknowledged  or  proved  is  prima  facie  evidence  that — 

First. — The  property  was  assessed  as  required  by  law. 

Second. — The  property  was  eijualizcd  as  required  by  law. 

Thii'd. — That  the  assessments  were  levied  in  accordance  with  law. 

Fourth. — The  assessments  were  not  i)aid. 

Fifth. — At  a  i)roper  time  and  place  the  property  was  sold  as  prescribed  by  law  and 
by  the  proper  ofticer. 

Sixth.— The  property  was  not  redeemed. 

Seventh. — The  person  who  executed  the  deed  was  the  proper  officer. 

Such  deed,  duly  acknowledged  or  proved,  is  (except  as  against  actual  fraud)  con- 
clusive evidence  of  the  regularity  of  all  the  proceedings  from  the  assessment  by  the 
assessor,  inclusive,  up  to  the  execution  of  the  deed.  The  deed  conveys  to  the  grantee 
the  absolute  title  to  the  lands  described  therein,  free  of  all  incumbrances,  except  when 
the  land  is  owned  by  the  United  States  or  this  State,  in  which  case  it  is  prima  facie 
evidence  of  the  right  of  possession. 

Skc.  31.  The  assessment  book  or  delinquent  list,  or  a  copy  thereof,  certified  by 
the  collector,  showing  un])aid  assessments  against  any  person  or  property,  is  prima 
facie  evidence  of  the  assessment,  the  property  assessed,  the  delinquency,  the  amonnt 
of  assessments  due  and  unpaid,  and  that  all  the  forms  of  the  law  in  relation  to  the 
assessment  and  levy  of  such  assessments  have  been  complied  with. 

Sec.  32.  When  land  is  sold  for  assessments  correctly  imposed,  as  the  property  of 
a  i>articular  person,  no  misnomer  of  the  owner  or  supposed  owner,  or  other  mistake 
relating  to  the  ownershii)  thereof,  affects  the  sale  or  renders  it  void  or  voidable. 

Sec.  33.  On  the  first  Monday  in  each  month  the  collector  must  settle  with  the 
secretary  of  the  board  for  all  moneys  collected  f  r  assessments,  and  pay  the  same 
over  to  the  treasurer;  and  within  six  days  thereafter  he  must  deliver  to  and  file  in 
the  office  of  the  secretary  a  statement  under  oath,  showing: 

First.  An  account  of  all  his  transactions  and  receipts  since  his  last  settlement. 

Second.  That  all  money  collected  by  him  as  collector  has  been  paid. 

The  collector  shall  also  file  in  the  office  of  the  secretary  on  said  first  Monday  in 
each  month  the  receipt  of  the  treasurer  for  the  money  so  paid. 
8kc.  34.  Upon  the  presentation  of  t\ie  cou\)o\i^  viw^  to  thfi  tireasurer,  he  shall  pay 
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tbo  same  from  said  bond  fuud.  Whenever  after  ten  years  from  the  issuaDce  of  said 
bonds,  said  fund  shall  amount  to  the  sum  of  ten  thousand  dollars,  the  board  of  di- 
rectors may  direct  the  treasurer  to  pay  such  an  amount  of  said  bonds  not  due  as  the 
money  in  said  fund  will  redeem,  at  the  lowest  value  at  which  they  may  be  ottered 
for  liquidation,  after  advertising  for  at  least  four  weeks  in  some  daily  newspaper  in 
eacb  of  the  cities  hereinbefore  named,  and  in  any  other  newspaper  which  said  board 
may  deem  advisable,  for  sealed  proposals  for  the  redemption  of  said  bonds.  Said 
proposals  shall  be  opened  by  the  board  in  open  meeting,  at  a  time  to  be  named  m 
the  notice,  and  the  lowest  bid  for  said  bonds  must  be  accepted:  Provided,  That  no  bond 
shall  be  redeemed  at  a  rate  above  par.  In  case  the  bids  are  equal,  the  lowest  num- 
bered bond  shall  have  the  preference.  In  case  none  of  the  holders  of  said  bonds 
shall  desire  to  have  the  same  redeemed,  as  herein  provided  for,  said  money  shall  be 
invested  by  the  treasurer,  under  the  direction  of  the  board,  in  United  States  gold- 
bearing  bonds,  or  the  bonds  of  the  State,  which  shall  be  kept  in  said  **  bond  fund," 
and  may  be  used  to  redeem  said  district  bonds  whenever  the  holders  thereof  may 
desire. 

Sec.  35.  After  adopting  a  plan  of  said  canal  or  canals,  storage,  reservoirs,  and 
works,  the  board  of  directors  shall  give  notice,  by  publication  thereof  not  less  than 
twenty  <lays  in  one  newspaper  published  in  each  of  the  counties  composing  the  dis- 
trict, provided  a  newspaper  is  published  therein,  and  in  such  other  newspapers  as 
they  may  deem  advisable,  calling  for  bids  for  the  construction  of  said  work,  or  of  any 
portion  thereof;  if  less  than  the  whole  work  is  advertised,  then  the  portion  so  adver- 
tised must  be  particularly  described  in  such  notice;  said  notice  shall  set  forth  that 
plans  and  specifications  can  be  seen  at  the  office  of  thie  board,  and  that  the  board  will 
receive  sealed  proposals  therefor,  and  that  the  contract  will  be  let  to  the  lowest  re- 
sponsible bidder,  stating  the  time  and  place  for  opening  said  proposals,  which  at  the 
time  and  place  appointed  shall  be  opened  in  public,  and  Jis  soon  as  convenient  there- 
after the. board  shall  let  said  work,  either  in  portions  or  as  a  whole,  to  the  lowest 
resi^ousible  bidder,  or  they  may  reject  any  or  all  bids  and  readvertise  for  proposals, 
or  may  proceed  to  construct  the  work  under  their  own  superintendence  with  the 
labor  of  the  residents  of  the  district.  Contracts  for  the  purchase  of  material  shall 
be  awarded  to  the  lowest  responsible  bidder.  Any  person  or  persons  to  whom  a  con- 
tract may  be  awarded  shall  enter  into  a  bond,  with  good  and  sufficient  sureties,  to 
be  approved  by  the  board,  payable  to  said  district  for  its  use,  for  double  the  amount 
of  the  contract  price,  conditional  for  the  faithful  performance  of  said  contract.  The 
work  shall  be  done  under  the  direction  and  to  the  satisfaction  of  the  engineer,  and 
be  approved  by  the  board. 

Sec.  36.  No  claim  shall  be  paid  by  the  treasurer  until  allowed  by  the  board,  and 
only  upon  a  warrant  signed  by  the  president,  and  countersigned  by  the  secretary: 
Provided,  That  the  board  may  draw  from  time  to  time  from  the  construction  fund  and 
deposit  in  the  county  treasury  of  the  county  where  the  office  of  the  board  is  situ- 
ated, any  sum  in  excess  of  the  sum  of  twenty-five  thousand  dollars.  The  coutity 
treasurer  of  said  county  is  hereby  authorized  and  required  to  receive  and  receipt  for 
the  same,  and  place  the  same  to  the  credit  of  said  district,  and  he  shall  be  responsi- 
bb?  upon  his  official  bond  for  the  safe-keeping  and  disbursement  of  the  same,  as  in 
this  act  provided.  He  shall  pay  out  the  same,  or  any  portion  thereof,  to  the  treas- 
urer of  the  district  only,  and  only  upon  the  order  of  the  board,  signed  by  the  presi- 
dent and  attested  by  the  secretary.  The  said  county  treasurer  shall  report  in  writ- 
ing on  the  second  Monday  in  each  month  the  amount  of  money  in  the  county 
treasury,  the  amount  of  receipts  for  the  month  preceding,  and  the  amount  or 
amounts  paid  out;  said  report  shall  be  verified  and  filed  with  the  secretary  of  the 
board.  The  district  treasurer  shall  also  report  to  the  board,  in  writing,  on  the  first 
Monday  in  each  month,  the  amount  of  money  in  the  district  treasury,  the  amount 
of  receipts  for  the  month  preceding,  and  the  amount  and  items  of  expenditures,  and 
said  report  shall  be  verified  and  filed  with  the  secretary  of  the  board. 

Sec.  37.  The  cost  and  expense  of  purchasing  and  ac(iniring  property  and  con- 
structing the  works  and  improvements  herein  provided  for,  shall  be  wholly  paid  out 
of  the  construction  fund.  For  the  purpose  of  defraying  the  expenses  of  the  organi- 
zation of  the  district,  and  of  the  care,  oi)eration,  management,  repair,  and  improve- 
ment of  such  portions  of  said  canal  and  works  as  are  completed  and  in  use,  includ- 
ing SJilaries  of  officers  and  employds,  the  board  may  either  fix  rates  of  tolls  and 
charges,  and  collect  the  same  from  all  persons  using  said  canal  for  irrigation  and 
other  purposes,  or  they  may  provide  for  the  payment  of  said  expenditures  by  a  levy 
uf  assessments  therefor,  or  by  both  said  tolls  and  assessments;  if  by  the  latter 
method,  such  levy  shall  be  made  on  the  completion  and  equalization  of  the  iissess- 
ment  roll,  and  the  board  shall  have  the  same  jmwers  and  functions  for  the  ]>urpose8 
«f  said  levy  as  are  now  possessed  by  boards  of  su])ervis()rs  in  this  State.  The  ]iro- 
cedure  for  the  collection  of  assessments  by  such  levy  shall  in  all  respects  conform  to 
the  provisions  of  this  act  relating  to  tbe  payment  of  principal  aa4  jll^ireat  of  bo^doi 
]ieft»|D  provided  for, 
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Sbc.  38.  The  board  of  diroctoru  sball  have  power  to  construct  the  Raid  works  across 
any  stream  of  water,  water-course,  street,  aveoue,  highway,  railway,  canal,  ditch,  oi 
flume  which  the  route  of  said  caual  or  eauals  may  intersect  or  cross,  in  snch  maimer 
as  to  afford  security  for  life  and  property ;  but  said  board  shall  restore  the  same,  when 
so  crossed  or  intersected,  to  itsformerstateas  near  asniay  be,  or  in  a  sufiinient  manner 
not  to  have  impaired  unnecessarily  its  usefulness ;  and  every  company  whose  railroad 
shall  be  intersected  or  crossed  by  said  works,  shall  unite  with  said  board  in  forming 
said  intersections  and  crossings,  and  grant  the  privileges  aforesaid;  andif  snch  rail- 
road company  and  said  board,  or  the  owners  and  controllers  of  tlie  said  property, 
thing,  or  franchise  so  to  be  crossed,  can  not  agree  upon  the  amount  to  be  paid  therefor, 
or  the  points  or  the  manner  of  said  crossings  or  intersections,  the  same  shall  be  ascer- 
tained and  <letermined  in  all  respects  as  is  herein  provided  in  respect  to  the  taking 
of  land.  The  right  of  way  is  hereby  given,  dedicated,  and  set  apart,  to  locate,  con- 
struct, and  maintain  said  works  over  and  through  any  of  the  lands  which  are  now, 
or  may  be,  the  property  of  this  State ;  and  also  there  is  given,  dedicated  and  set  apart, 
for  the  uses  and  purposes  aforesaid,  all  waters  and  water  rights  belonging  to  this 
State  within  the  district. 

Sec.  39.  The  board  of  directors  shall  each  receive  four  dollars  per  day,  and  mileage 
at  the  rate  of  twenty  cents  per  mile,  in  attending  meetings,  and  actual  and  necessary 
expenses  paid  while  engaged  in  official  business  under  the  order  of  the  board.  The 
board  shall  fix  the  compensation  to  be  paid  to  the  other  officers  named  in  the  act,  to 
be  paid  out  of  the  treasury  of  the  district:  Provided^  That  said  board  shall,  upon  the 
the  petition  of  at  least  fifty,  or  a  majority  of  the  freeholders  within  such  district 
therefor,  submit  to  the  electors  at  any  general  election  a  sche<lule  of  salaries  and  fees 
to  be  paid  hereunder.  Such  petition  must  bo  presented  to  the  board  twenty  days 
prior  to  a  general  election,  and  the  result  of  such  election  shall  be  determined  and 
declared  in  all  respects  as  other  elections  are  determined  and  declared  under  this  act 

Src.  40.  No  director  or  any  other  officer  named  in  this  act  shall  in  any  manner  be 
interested,  din-ctly  or  indirectly,  in  any  contract  awarded  or  to  be  awarded  by  the 
board,  or  in  the  profits  to  be  derived  therefrom ;  and  for  any  violation  of  this  pro- 
vision, such  officer  shall  be  deemed  guilty  of  a  misdemeanor,  and  such  conviction  shall 
work  a  forfeiture  of  his  office,  and  he  shall  be  punished  by  a  fine  not  exceeding  five 
hundred  dollars,  or  by  imprisonment  in  the  county  jail  not  exceeding  six  montos,  or 
by  both  such  fine  and  imprisonment. 

Sec.  41.  The  board  of  directors  may,  at  any  time,  when  in  their  judgment  It  may 
be  advisable,  call  a  special  election,  and  submit  to  the  qualified  electors  of  the  district 
the  (piestion  whether  or  not  a  special  assessment  shall  be  levied  for  the  purpose  of 
raising  money  to  be  applied  to  any  of  the  purposes  provided  in  this  act.  Such  elec- 
tion must  be  called  upon  the  notice  prescribed,  and  the  same  shall  be  held,  and  the 
result  thereof  determined  and  declared  in  all  respects  in  conformity  with  the  pro- 
visions of  section  fifteen  of  this  act.  The  notict)  must  specify  the  amount  of  mouey 
proposed  to  be  raised,  and  the  purpose  for  which  it  is  intended  to  be  nsed.  At  snch 
elections  the  ballots  shall  contain  the  words,  ^^  Assessment — yes,"  or  **  Assessment- 
no."  If  two-thirds  or  more  of  the  votes  cast  are  **  Assessment— yes,"  the  board  shall, 
at  the  time  of  the  annual  levy  hereunder,  levy  an  assessment  sufficient  to  raise  the 
amount  voted.  The  rate  of  assessment  shall  be  ascertained  by  deducting  fifteen  per 
cent,  for  anticipated  delinquencies  from  the  aggregate  assessed  value  of  tiie  property 
in  the  district  as  it  appears  on  the  assessment  roll  for  the  current  year,  and  then 
dividing  the  sum  voted  by  the  remainder  of  sucli  aggregate  assessed  value.  The 
assessments  so  levied  shall  be  computed  and  entereaou  the  assessment  roll  by  the 
secretary  of  the  board,  and  collected  at  the  same  time  and  in  the  same  manner  as 
other  assessments  ))rovided  for  herein  ;  and  when  collected  shall  be  paid  into  the  dis- 
trict treasury  for  the  purposes  specified  in  the  notice  of  snch  special  election. 

Skc.  42.  The  board  of  directors,  or  other  officers  of  the  district,  shall  have  no  power 
to  inijur  any  debt  or  liability  whatever,  either  by  issuing  bonds,  or  otherwise,  m  ex- 
cess of  the  express  provisions  of  this  act,  and  any  debt  (»r  liability  incurred,  in  excess 
of  such  express  provisions,  shall  be  and  remain  absolutely  void. 

Sec.  43.  In  case  the  volume  of  water  in  any  stream  or  river  shall  not  be  sufficient 
to  supply  the  continual  wants  of  the  entire  country  through  which  it  passes,  and 
su8ce]>tible  of  irrigation  therefrom,  then  it  shall  be  the  duty  of  the  water,  commis- 
sioners, constituted  as  hereinafter  provided,  to  apportion,  in  a  just  and  equitable 
proportion,  a  certain  amount  of  said  water  upon  certain  or  alternate  weekly  days  to 
different  localities,  as  they  may,  in  their  judgment,  think  best  for  the  interest  of  all 
parties  concerned,  and  with  due  regard  to  the  legal  and  equitable  rights  of  all.  Said 
water  commissioners  shall  consist  of  the  chairman  of  the  board  of  directors  of  each 
of  the  districts  affected. 

Sec.  44.  It  shall  be  the  duty  of  the  board  of  directors  to  keep  the  water  flowing 
through  the  ditches  under  their  control  to  the  full  capacity  of  such  ditches  in  times 
of  high  water. 

Sec.  45.  Navigation  shall  never  in  anywise  be  impaired  by  the  operation  of  this 
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act,  iior  Hhall  any  vested  iiit'ercst  in  or  to  any  milling  water  rights  or  ditches,  or  in 
or  to  ttuy  water  or  water  riglits,  or  reservoirs  or  daius  now  used  by  the  owners  or 
imssessors  thereof  in  connection  with  any  mining  industry,  or  by  persons  purchasing 
or  renting  the  use  thereof,  or  in  or  to  any  other  property  now  used  directly  or  indi- 
rectly iu  carrying  on  or  promoting  th»i  mining  industry,  ever  be  affected  by  or  taken 
under  its  provisions  save  and  except  that  rights  of  way  may  be  acquired  over  the 
same. 

Skc.  46.  None  of  the  provisions  of  this  act  shall  be  construed  as  repealing  or  in 
anywise  modifying  the  provisions  of  any  other  act  relating  to  the  subject  of  irriga- 
ti(»n  or  water  commissioners.  Nothing  herein  contained  shall  be  deemed  to  author- 
ise any  person  or  persons  to  divert  the  waters  of  any  river,  creek,  stream,  canal,  or 
ditch  from  its  channel  to  the  detriment  of  any  person  or  persons  having  any  interest 
ill  such  river,  creek,  stream,  canal,  or  ditch,  or  the  waters  therein,  unless  previous 
<soiiipeusation  be  ascertaincil  and  paid  therefor  under  the  laws  of  this  State  authoriz- 
ing the  taking  of  private  property  for  public  uses. 

Sec.  47.  This  act  shall  take  effect  immediately. 

Approved  March  7,  1887. 


Chaptrr  XIX.  An  act  to  amend  Hections  ten.  twenty-two,  and  twenty -seven  of  an  act  entitled  *  'An 
act  to  provide  for  the  orfraniy.ation  and  <jov«rniiietitof  irrigation  districts,  and  to  provide  for  the  ac- 
quisition of  water  and  other  property,  and  for  the  distribul'ioii  of  water  thereby  for  irrigation  pur- 
pcNies,"  approved  March  7, 1887,  relating  to  aiipointments  to  office  in  case  of  vacancies,  and  to  as- 
■easments  of  real  property,  and  to  the  collection  of  sucli  assessuieuts. 

The  people  of  the  State  of  California,  represented  in  senate  and  assembly,  do  enact 

as  follows : 

Skction  1.  Section  ten  of  said  act  is  hereby  amended  to  read  as  follows  : 

Section  10.  The  secretary  of  the  board  of  directors  must,  as  soon  as  the  result  is 
declared,  enter  in  the  records  of  such  board  a  statement  of  such  result,  which  state- 
ment must  show — 

First.  The  whole  number  of  votes  cast  in  the  district  and  in  each  division  of  the 
district. 

Second.  The  names  of  the  persons  voted  for. 

Third.  The  office  to  fill  which  each  person  was  voted  for. 

Fourth.  The  number  of  votes  given  in  each  precinct  to  each  of  such  persons. 

Fifth.  The  nnmber  of  votes  given  in  each  division  for  the  office  of  director,  and  the 
nninber  of  votes  given  in  th.c  district  for  the  offices  of  assessor,  collector,  and  treas- 
arcr. 

The  board  of  directors  must  declare  elected  the  persons  having  the  highest  number 
of  votes  given  for  each  office.  The  secretary  must  i immediately  make  out  and  deliver 
to  such  I>er80u  a  certificate  of  election,  signed  by  him  and  authenticiited  with  the 
seal  of  the  board.  In  case  of  the  vacancy  in  the  office  of  assessor,  collector,  or  treas- 
urer the  vacancy  shall  be  filled  by  appointment  of  the  board  of  directors.  In  case 
of  a  vacancy  in  the  office  of  director  the  vacancy  shall  be  filled  by  appointment  by 
the  board  of  supervisors  of  the  county  where  the  office  of  .such  board  of  directors  is 
(lituated  from  the  division  in  which  the  vacancy  occurred.  An  officer  appointed  as 
above  provided  shall  hold  his  office  until  the  next  regular  election  for  said  disirict, 
and  until  his  successor  is  elected  and  qualified. 

Sec.  2.  Section  twenty-two  of  said  act  is  hereby  amended  to  read  as  follows : 

Section  22.  The  board  of  directors  shall  then  levy  an  assessment  sufficient  to  raise 
the  annual  interest  on  the  outstanding  bonds,  and  at  the  expiration  of  ten  years 
after  the  issuing  of  bonds  by  the  board  must  increase  said  assessment  for  the  ensu- 
ing ten  years  in  the  following  percentage  of  the  principal  of  the  whole  amount  of 
bonds  then  outstanding,  to  wit:  For  the  eleventh  year,  five  per  cent.;  for  the  twelfth 
year,  six  percent. ;  for  the  thirteenth  year,  seven  per  cent. ;  for  the  fourteenth  year 
eight  per  cent. ;  for  the  fifteenth  year,  nine  per  cent. ;  for  the  sixteenth  year,  ten  per- 
cent.;  for  the  seventeenth  year,  eleven  per  cent.;  for  the  eighteenth  year,  thirteen 
per  cent. ;  for  the  nineteenth  year,  fifteen  per  cent. ;  and  for  the  twentieth  year,  a  per- 
centage sufficient  to  pay  off  said  b<mds.  The  secretary  of  the  board  must  compute 
and  enter  in  a  separate  column  of  the  assessment  book  the  respective  sums  in  dollars 
and  cents  to  be  paid  as  an  assessment  on  tbe  property  therein  enumerated.  When 
collected  the  assessment  shall  be  paid  into  the  district  treasury,  and  shall  constitute 

a  special  fund,  to  l>e  called  the  *'bond  fund  of irrigation  district."    In  case 

of  the  neclect  or  refusal  of  the  board  of  directors  to  cause  such  assessment  and  levy 
to  be  made  as  in  this  act  provided,  then  the  assessment  of  property  made  by  the 
eoanty  aaseasor  and  the  State  board  of  equalization  shall  bo  adopted  and  shall  be  the 
baMiii  of  oMessmentB  for  the  district,  and  the  board  of  supervisors  of  the  county  in 
which  the  office  of  the  board  of  directors  is  situated  shall  cause  an  assessment  roll  for 
•aid  district  to  be  prepared,  and  shall  make  the  levy  req^\uieOL\>^  tttoa  9aV>  VKi\)DA  ^aam^ 
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manner  and  with  like  effect  as  if  the  same  had  been  raade4>y  said  board  of  directors, 
and  all  expenses  incident  thereto  shall  be  borne  by  snch  district.  In  case  of  the 
neglect  or  refusal  of  the  collector  or  treasurer  of  the  district  to  perform  the  duties 
imposed  by  law,  then  the  tax  collector  and  treasurer  of  the  county  Id  which  the  office 
of  the  board  of  directors  is  situated  must,  respectively,  perform  snch  duties,  and  shall 
be  accountable  therefor  upon  their  official  bonds  as  in  other  cases. 

Sec.  3.  Section  twenty-seven  of  said  act  is  hereby  amended  to  read  as  follows: 

Section  27.  The  owner  or  person  in  possession  of  any  real  estate  offered  for  sale  for 
assessments  due  thereon  may  designate  in  writing  to  the  collector,  prior  to  the  sale, 
what  portion  of  the  property  he  wishes  sold,  if  less  than  the  whole;  but  if  the  owner 
or  possessor  does  not,  tlnm  the  collector  may  designate  it,  and  the  person  who  will 
take  the  least  quantity  of  the  land,  or  in  case  an  undivided  interest  is  assessed  then 
the  smallest  portion  of  the  interest,  and  ]>ay  the  assessments  and  costs  due,  including 
two  dollars  to  the  collector  for  the  duplicate  certificate  of  sale,  is  the  parohaser.    If 
the  ])urchaser  does  not  pay  the  assessments  and  costs  before  ten  o'clock  a.  m.  the  fol- 
lowing day  the  property  on  the  next  sale  day  must  be  resold  for  the  assessments  and 
costs.    But  in  case  there  is  no  purchaser  in  good  faith  for  the  same  on  the  first  day 
that  the  property  is  oflbred  for  sale,  then,  when  the  property  is  offered  thereafter  for 
sale  and  there  is  no  purchaser  in  good  faith  for  the  same,  the  whole  amount  of  the 
property  assessed  shall  be  struck  off  to  the  irrigation  district  within  which  such  lands 
are  situated  as  the  }>urchaser,  and  the  duplicate  certificate  delivered  to  the  treasurer 
of  the  district  and  filed  by  him  in  his  office.    No  charge  shall  be  made  for  the  duplicate 
certificate  where  the  district  is  the  purchaser,  and,  in  such  case,  the  collector  shall 
make  an  entry,  "sold  to  the  district,"  and  he  shall  be  credited  with  the  amount  thereof 
in  his  settlement.    An  irrigation  district,  as  a  purchaser  at  such  sale,  shall  he  entitled 
to  the  same  rights  as  a  private  purchaser,  and  the  title  so  acquired  by  the  district, 
subject  to  the  right  of  redemption  herein  provided,  may  be  conveyed  by  deed,  exe- 
cuted and  acknowledged  by  the  president  and  secretary  of  said  board:  Provided^  That 
authority  to  so  convey  must  be  conferred  by  resolution  of  the  board,  entered  on  its 
minutes,  fixing  the  price  at  which  such  sale  may  be  made,  and  such  conveyance  shall 
not  be  made  for  a  less  sum  than  the  reasonable  market  value  of  such  property.    After 
receiving  the  amount  of  assessments  and  costs  the  collector  must  make  out  in  dupli- 
cate a  certificate,  dated  on  the  day  of  sale,  stating  (when  known)  the  names  of  tbe 
])orsoii  assessed,  a  description  of  the  land  sold,  the  amount  paid  therefor,  that  it  wai 
sold  for  iissessments,  giving  the  amount  and  year  of  the  assessment,  and  specifying  tlie 
time  when  the  purchaser  will  be  entitled  to  a  deed.    The  certificate  must  be  signed 
by  the  collector,  and  one  copy  delivered  to  the  purchaser  and  the  other  filed  in  the 
office  of  the  county  recorder  of  the  county  in  which  the  land  is  situated. 

Sec.  4.  This  act  shall  take  effect  from  and  after  its  passage. 

Approved  February  16,  1889. 


Chapter  XX.  Ad  act  amendatory  of  and  supplomental  to  an  act  entitled  "An  act  to  provide  fortlio 
organization  and  povemmont  of  irrigation  districts,  and  to  provide  for  the  acquisition  of  wat*r  and 
other  property,  and  for  the  distribution  of  water  thereb;^  for  irri^iation  purposes,"  approve<1  March  7, 
18K7,  and  providing  for  a  change  of  the  boundaries  of  irrigation  districts,  by  incluuing  other  lands 
therein. 

The  people  of  the  State  of  California,  represented  in  senate  and  assembly,  do  enact 

as  follows: 

Skction  I.  The  boundaries  of  any  irrigation  district  now  or  hereafter  organized 
under  the  provisions  of  an  act,  entitled  *'An  act  to  provide  for  the  organization  and 
govorumeut  of  irrigation  districts,  and  to  provide  for  the  acquisition  of  water  and 
other  property,  and  for  the  distribution  of  w.ater  thereby  for  irrigation  purposes," 
approved  March  7,  1887,  may  be  changed  in  the  manner  heroin  x»rescribed;  but  such 
cliJingo  of  the  boundaries  of  the  district  shall  not  impair  or  affect  its  organization,  or 
its  rights  in  or  to  property,  or  any  of  its  rights  or  privileges  of  whatsoever  kind  or 
nature ;  nor  shall  it  affect,  impair,  or  discharge  any  contract,  obligation,  lien,  or  char|^ 
for  or  upon  which  it  was  or  might  become  liable  or  chargeable  had  such  change  of  its 
boundaries  not  been  made. 

Skc.  2.  The  holder  or  holders  of  title,  or  evidence  of  title,  representing  one-half  or 
more  of  any  body  of  lands  adjacent  to  the  boundary  of  an  irrigation  district,  which 
are  contiguous,  and  which,  taken  together,  constitute  one  tract  of  land,  may  file  with 
the  board  of  directors  of  said  district  a  petition  in  writing,  praying  that  the  boniid- 
aries  of  said  district  may  be  so  changed  as  to  include  therein  said  lands.  The  peti- 
tion shall  describe  the  boundaries  of  said  ])arcel  or  tract  of  land,  and  slialV  also  do- 
scribe  tho  boundaries  of  the  several  ])arcolH  owned  by  the  petitioners,  if  the  ]»etitiouen! 
bo  the  owners,  lewpectivoly,  of  distinct  parct^ls,  but  such  descri))tions  neoil  not  he  nn»re 
jmrtianlar  than  thoy  are  retjuirod  to  be  when  snch  lands  are  enti'i*ed  by  the  couiiiy 
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tioners  to  the  inclusion  within  said  district  of  the  parcels  or  tracts  of  land  described 
in  the  petition,  and  of  which  said  petition  alleges  tht^y  are  respectively  the  owners; 
and  it  must  be  acknowledged  in  the  same  manner  that  conveyances  of  land  are  re- 
qaired  to  be  acknowledged. 

Skc.  3.  The  secretary  of  th6  board  of  directors  shall  canso  a  notice  of  the  filing  of 
snch  petition  to  be  given  and  published  in  the  same  manner  and  for  the  same  time 
that  notices  of  special  elections  for  the  issue  of  bonds  are  reqnin^d  by  sai<l  act  1o  bo 
published.  The  notice  shall,  state  the  filing  of  such  petition  and  the  names  of  the 
petitioners,  a  description  of  the  lauds  mentioned  iu  sai(l  petition,  and  tlie  prayer  of 
said  petition ;  and  it  shall  notify  all  persons  interested  in  or  that  may  be  affocted  by 
such  change  of  the  boundaries  of  the  district  to  appear  at  the  ofhee  of  sail  I  board  at 
a  time  named  in  said  notice  and  show  cause  in  writing,  if  any  they  have,  why  the 
r.bange  in  the  boundaries  of  said  district,  as  proposed  in  said  ])etition,  should  not 
be  made.  The  time  to  be  specified  in  the  notice  at  which  they  shall  be  rt'.qiiired  to 
show  cause  shall  be  the  rej^ular  meeting  of  the  board  next  afler  the  ex])iration  of  the 
time  for  the  publication  of  the  notice.  The  petitioners  shall  advance  to  the  secretary 
sufBcieiit  money  to  pav  the  estimated  costs  of  all  proceedings  under  this  act. 

Sec.  4.  The  board  of  directors,  at  the  time  and  place  mentioned  in  the  said  notice, 
or  at  such  other  time  or  times  to  which  the  hearing  of  said  petition  may  be  adjourned, 
shall  proceed  to  hear  the  petition,  and  all  the  objections  thereto,  presented  in  writ- 
ing by  any  person  showing  cause  as  aforesaid  why  said  propo8e<l  change  of  the  hound- 
arie-«  of  the  district  should  not  be  made.  The  failure  by  any  person  interested  in 
said  district,  or  in  the  matter  of  the  proposed  change  of  its  boundaries,  to  show  cause, 
in  writing,  as  aforesaid,  shall  be  deemed  and  taken  as  an  assent  on  his  ])art  to  a  change 
of  the  boundaries  of  the  district  as  prayed  for  in  said  petition,  or  to  such  a  change 
thereof  as  will  include  a  part  of  said  lands.  And  the  filing  of  such  petition  with  said 
board,  as  aforesaid,  shall  be  deemed  and  taken  as  an  assent  on  the  part  of  each  and 
all  of  such  petitioners  to  snch  a  change  of  said  boundaries  that  they  may  include  the 
whole  or  any  portion  of  the  lands  described  in  said  petition. 

8ec.  5.  The  board  of  directors,  to  whom  such  petition  is  presented,  may  require  as 
a  condition  precedent  to  the  granting  of  the  same,  that  the  petitioners  shall  severally 
I>ay  to  such  district  such  respective  sums,  as  nearly  as  the  same  can  be  estimated  (the 
several  amounts  to  be  determined  by  the  board),  as  said  petitioners  or  their  grantors 
wonld  have  been  required  to  pay  to  snch  district  as  assessments  had  such  lands  been 
included  in  such  district  at  the  time  the  same  was  originally  formed. 

Skc.  6.  The  board  of  directors,  if  they  deem  it  not  tor  the  best  interests  of  the  dis- 
trict that  a  change  of  its  boundaries  be  so  made  as  to  include  therein  the  lands  men- 
tioned in  the  petition,  shall  order  that  the  petition  be  rejected.  But  if  they  deem  it 
for  the  best  interests  of  the  district  that  the  boundaries  of  said  district  be  changed, 
and  if  no  person  interested  in  said  district  or  the  proposed  change  of  its  boundaries 
shows  cause  in  writing  why  the  proposed  change  should  not  be  made,  or  if,  having 
shown  cause,  withdraws  the  same,  the  board  may  order  that  the  boundaries  of  the 
district  be  so  changed  as  to  include  therein  the  lands  mentioned  in  said  petition,  or 
some  part  thereof.  The  order  shall  describe  the  boundaries  as  changed,  and  shall 
also  describe  the  entire  boundaries  of  the  district  as  they  will  be  after  the  change 
thereof  as  aforesaid  is  made ;  and  for  that  purpose  the  board  may  cause  a  survey  to 
be  made  of  such  portions  of  such  boundary  as  is  deemed  necessary. 

Skc.  7.  If  any  person  interested  in  said  district,  or  the  proposed  change  of  its  bound- 
aries, shall  show  cause,  as  aforesaid,  why  such  boundaries  should  not  be  changed, 
and  shall  not  withdraw  the  same,  and  if  the  board  of  directors  deem  it  for  the  best 
interest  of  the  district  that  the  boundaries  thereof  bo  so  changed  as  to  include  there- 
in the  lands  mentioned  in  the  petition,  or  some  part  thereof,  the  board  shall  adopt  a 
resolution  to  that  effect.  The  resolution  shall  describe  the  exterior  boundaries  of  the 
lands  which  the  board  are  of  the  opinion  should  be  included  within  the  boundaries 
of  the  district  when  changed. 

Skc.  8.  Upon  the  adoption  of  the  resolution  mentioned  in  the  last  preceding  sec- 
tion, the  board  shall  order  that  an  election  be  held  within  said  district  to  determine 
whether  the  boundaries  of  the  district  shall  be  changed  as  mentioned  in  said  resolu- 
tion ;  and  shall  fix  the  time  at  which  such  election  shall  be  held,  and  cause  notice 
thereof  to  be  given  and  published.  Such  notice  shall  be  given  and  published,  and 
such  election  shall  beheld  and  conducted,  the  returns  thereof  shall  be  made  and  can- 
vasseil,  and  the  result  of  the  election  ascertained  and  declared,  and  all  things  per- 
taining thereto  conducted  in  the  manner  prescribed  by  said  act  in  case  of  a  special 
election  to  determine  whether  bonds  of  an  irrigation  district  shall  be  issued.  The 
ballots  oast  at  said  election  shall  contain  the  words  '^  For  change  of  boundary,"  or 
'^Against  chanee  of  boundary,"  or  words  equivalent  thereto.  The  notice  of  election 
shall  describe  tne  proposed  change  of  the  boundaries  in  such  manner  and  terms  that 
it  can  readily  be  traced. 

Skc.  9.  If  at  such  election  a  majority  of  all  the  votes  cast  at  said  i^W^\.^ow  ^VwnXWv^ 
ajgaiost  sach  change  of  the  boundaries  of  the  district,  the  V>oat^  ^\i^\\  <.>t<\v^\  W\^V  >^<dW 
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petition  be  denied,  and  shall  proceed  no  further  in  that  matter.  Bat  if  a  zaajority  of 
Bucli  votes  be  in  favor  of  Huch  chan<;e  of  the  bonndaries  of  the  district,  the  board 
shall  thereupon  order  that  tlie  boundaries  be  changed  in  accordance  with  said  resoln- 
tion  adopted  by  the  board.  The  said  order  shall  describe  the  entire  bonndaries  of 
said  district,  and  for  that  purpose  the  board  may  cause  a  survey  of  such  portions 
thereof  to  bo  made  as  the  board  may  deem  necessary. 

Skc.  10.  Upon  a  change  of  the  boundaries  of  a  district  being  matle,  a  copy  of  the 
order  of  the  board  of  directors  ordering  such  change,  certified  by  the  president  and 
secretary  of  the  board,  shall  be  filed  for  record  in  the  recorder's  office  of  oach  coauty 
within  which  are  situated  any  of  the  lands  of  the  district,  and  therenpon  the  district 
shall  bo  and  remain  an  irrigation  district,  as  fully  and  to  every  intent  and  purpose 
as  if  the  lands  which  are  included  in  the  district  by  the  change  of  the  boundaries,  as 
aforesaid,  had  been  included  therein  at  the  original  organization  of  the  district. 

8kc.  11.  Upon  the  tiling  of  the  copies  of  the  order,  an  in  the  last  ijreceding  section 
mentioned,  the  secretary  shall  record  in  the  minutes  of  the  board  the  petition  afore- 
said ;  and  the  said  minutes,  or  a  certified  copy  thereof,  shall  bo  admissible  in  evidence 
with  the  same  ellect  as  the  petition. 

Skc.  12,  A  guardian,  an  executor,  or  an  administrator  of  an  estate,  who  is  ap- 
pointed as  such  under  the  laws  of  this  stat(%  and  who,  as  such  guardian,  executor, 
or  administrator,  is  entitled  to  the  possession  of  the  lands  belonging  to  the  estate 
which  he  represents,  may,  on  behalf  of  his  ward  or  the  estate  which  he  represents, 
upon  being  thereunto  authorized  by  the  proper  court,  sign  and  acknowledge  the  pe- 
tititm  in  this  act  mentioned,  and  may  show  cause,  as  in  this  act  mentioned,  why  the 
boundaries  of  the  district  Hhould  not  be  changed. 

Skc.  13.  In  ciuse  of  the  inclnsion  of  any  lan<l  within  any  district  by  proceedings 
under  this  act,  the  board  of  directora  must,  at  least  thirty  days  prior  to  the  nest 
succeeding  general  election,  make  an  order  redividin^  such  district  into  five  divis- 
ions, as  nearly  e<{ual  in  size  as  may  be  practicable,  which  shall  be  numbered  First, 
Second,  Third,  Fourth,  and  Fifth,  and  one  director  shall  thereafter  be  elected  bv 
each  division.  For  the  purposes  of  elections  the  board  of  directors  mast  establish 
a  convenient  number  of  election  precincts  in  said  districts,  and  define  the  bounda- 
ries thereof,  which  said  preciucts  may  be  changed  from  time  to  time,  as  the  board 
may  deem  necessary. 

Skc.  14.  This  act  shall  take  efiect  from  and  after  is  passsage. 

Approved  February  IG,  1889. 


CiiArTRii  XXT.  An  act  amonjlatory  of  and  snpplomental  to  an  act  nntit.led  "An  act  to  provide  for 
tljo  oi'franization  anil  jjovernniont  of  irrigation  districta,  antl  to  provide  for  the  ac<iui8itioo  of  water 
and  other  property,  and  for  tho  distribution  of  wsiter  thereby  for  irrigation  pnrponeH,"  approved 
March  Heveuth,  one  thoiiRand  eight  hundred  and  oighty-Heven,  providing  for  the  exclusion  of  cer- 
tain laudH  within  any  hiicIi  district. 

The  People  of  the  State  of  California,  represented  in  Senate  and  Assembly,  do  enact 

as  follows: 

Section  1.  The  boundaries  of  any  irrigation  district,  now  or  hereafter  organized 
under  the  provisions  of  an  act  entitled  *'An  act  to  provide  for  the  organization  and 
government  of  irrigation  districts,  and  to  provide  for  the  acquisition  of  water  and 
other  property,  and  for  the  distribution  of  water  thereby  for  irrigation  purposes," 
approved  March  seventh,  one  thousand  eight  hundred  and  eighty-seven,  may  be 
changtMl,  and  tnacts  of  laud  which  were  inclndeil  within  the  boundaries  of  such  dis- 
trict, at  or  after  its  organization  under  the  provisions  of  said  act,  may  be  excluded 
therefrom,  in  the  manner  herein  i)re8cribed  ;  but  neither  snc'i  change  of  the  bouiida- 
rieHof  the  district,  nor  HUch  exclusion  of  lands  from  the  district,  shall  impair  or  af- 
fect its  organization,  or  its  right  in  or  to  property,  or  any  of  its  rights  or  privileges, 
of  whatever  kind  or  nature  ;  nor  shall  it  alfcct,  impair,  or  discharge  any  cou tract, 
obligation,  lien,  or  charge  for  or  upon  which  it  wasormight  become  liable  or  charge- 
able had  such  change  of  its  boundaries  not  been  made,  or  had  not  any  laud  been  ex- 
cluded from  the  district. 

Skc.  2.  The  owner  or  owners  in  fee  of  one  or  more  tracts  of  land  which  constitute 
a  portion  of  an  irrigation  district,  may  file  with  the  board  of  directors  of  the  district 
a  petition,  praying  that  such  tracts  and  any  other  tracts  contiguous  thereto  may 
be  excluded  and  taken  from  said  district.  The  petition  shall  describe  the  boundaries 
of  the  land  which  the  petitioners  desire  to  have  excluded  from  the  district,  and  also 
the  lands  of  each  of  such  petitioners,  which  are  included  within  such  boundaries; 
hut.  thii  dosori}>tion  of  such  lands  noed  not  be  more  particular  or  certain  than  is  re- 

qiiiivd  wlnm   thn  lands  are  entered  lu  VUe.  assvHHiueut  book  by  the  county  assessor. 

Such  petition  must  be  ackn<)wlod«;ed  \u  \\\e  t».v\u\c.  wwv.ww.y  vwi^  Ivstm  isa  va  required  in 
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case  of  a  conveyaDoe  of  land,  and  tbe  acknowledgment  ^hall  have  tbe  same  force 
and  etTect  as  evidence  as  the  acknowledgement  of  sncli  conveyance. 

Src.  3.  Tbe  secretary  of  the  board  of  directors  shall  cauHe  a  notice  of  the  filing  of  ' 
sacli  petition  to  be  pnblishod  for  at  least  two  weeks  in  some  newspaper  published  in 
the  county  where  the  office  of  the  board  of  dirt'ctors  is  situated,  and  if  any  portion 
of  snch  territory  to"  be  excluded  lie  within  another  county  or  counties,  then  said 
iiotice  shall  be  so  published  in  a  newspaper  published  within  each  of  said  counties ; 
or  if  no  newspaper  be  published  therein,  then  by  posting  such  notice  for  the  same 
time  in  at  least  three  public  places  in  said  district,  and,  m  case  of  the  posting  of  said 
notices,  one  of  said  notices  must  be  so  posted  on  the  lands  proposed  to  be  excluded. 
The  notice  shall  state  the  filing  of  snch  petition  ;  the  names  of  the  petitioners  ;  a 
description  of  the  lands  mentioned  in  said  petition,  and  the  prayer  of  s<'tid  petition  ; 
and  it  shall  notify  all  persons  interested  in  or  that  may  be  affected  by  such  change 
of  the  boundaries  of  the  district,  to  appi-ar  at  the  office  oK  sai<l  board  at  a  time 
named  in  said  notice,  and  show  rause  in  writing,  if  any  they  have,  why  the  change 
of  tbe  bcmndaries  of  said  district,  as  proposed  in  said  petition,  should  not  be  made. 
The  time  to  be  s|)ecifted  in  the  notice  at  which  tbey  shall  be  required  to  show  cause 
shall  be  the  regular  meeting  of  the  board  next  after  the  expiration  of  the  time  for 
the  publication  of  the  notice. 

Kbc.  4.  The  board  of  directors,  at  the  time  and  place  mentioned  in  the  notice,  or 
at  the  time  or  times  to  which  the  hearing  of  said  petition  may  1»e  adjourned,  shall 
jiroceed  to  hear  the  petition  and  all  objections  thereto  presented  in  writing  by  any 
jMirsoii  showing  cause  as  aforesaid  why  the  prayer  of  said  petition  should  not  be 
|rranted.  The  failure  of  any  person  interested  in  said  district  to  show  cause  iu  writ- 
ing why  the  tract  or  tracts  of  land  mentioned  in  sai<l  petition  should  not  be  excluded 
from  said  district,  shall  be  deemed  and  taken  as  an  assent  by  him  to  the  exclusion  of 
such  tract  or  tracts  of  land,  or  any  part  thereof,  from  said  district ;  and  the  filing  of 
Riicb  petition  with  such  board,  as  aforesaid,  shall  be  deemed  and  taken  as  an  assent 
l»y  each  and  all  of  snch  petitioners  to  the  exclusion  from  such  district  of  tbe  lands 
iiieiifioned  in  the  petition,  or  any  part  thereof. 

Sec.  5.  The  board  of  directors,  if  they  deem  it  not  for  the  best  interest  of  the  dis- 
trict that  the  lands  mentioned  in  the  petition,  or  some  portion  thereof,  should  be  ex- 
cluded from  said  district,  shall  order  that  said  petition  be  denied;  but  if  they  deem  it 
for  the  best  interests  of  the  district  that  the  lands  mentioned  in  the  petition,  or  some 
portion  thereof,  be  excluded  from  the  district,  and  if  no  person  interested  in  the  dis- 
trict show  cause  in  writing  why  the  said  lands,  or  some  portion  thereof,  should  not 
be  excluded  from  the  district,  or  if,  having  shown  cause,  withdraws  the  same,  and 
also,  if  there  be  no  outstanding  bonds  of  tbe  district,  then  the  board  may  order  that 
tbe  lands  mentioned  in  the  petition,  or  some  defined  portion  thereof,  be  excluded 
from  the  district.  . 

Sec.  6.  If  there  be  outstanding  bonds  of  the  district,  then  the  board  may  adopt  a 
resolution  to  the  effect  that  the  board  deems  it  to  the  best  interest  of  the  district 
that  the  lands  mentioned  in  the  petition,  or  some  portion  thereof,  should  be  excluded 
from  the  district.  The  resolution  shall  describe  such  lands  so  that  the  boundaries 
thereof  can  readily  be  traced.  The  holders  of  such  outstanding  bonds  may  give  their 
ashent  iu  writing  to  the  effect  that  they  severally  consent  that  the  board  may  make 
an  order  by  which  the  lands  mentioned  in  the  resolution  may  be  excluded  from  the 
district.  The  assent  must  be  acknowledged  by  the  several  holders  of  such  bonds  in 
the  same  manner  and  form  as  is  required  in  case  of  a  conveyance  of  land,  and  the 
acknowledgment  shall  have  the  same  force  and  effect  as  evidence  as  the  acknowlodg- 
mentof  such  conveyance.  The  assent  shall  be  filed  with  the  board,  and  must  be 
recorded  in  the  minutes  of  the  board  ;  and  said  minutes,  or  a  certified  copy  thereof, 
shal!  be  admissible  in  evidence  with  the  same  effect  as  the  said  assent ;  but  if  such 
assent  be  not  filed,  the  board  shall  deny  and  dismiss  said  petition. 

Sbc.  7.  If  the  assent  albresaid  of  the  holders  of  said  bonds  be  filed  and  entered 
of  record  as  aforesaid,  and  if  there  be  objections  presented  by  any  person  showing 
cause  as  aforesaid,  which  have  not  been  withdrawn,  then  tlie  board  may  order  an 
election  to  be  held  in  said  district  to  determine  whether  an  order  shall  be  made 
excluding  said  land  from  the  district  as  mentioned  in  said  resolution.  The  notice  of 
such  election  shall  describe  the  boundary  of  all  lauds  which  it  is  proposed  to  exclude, 
aiid  such  notice  shall  be  published  for  at  least  two  weeks  prior  to  such  election  in  a 
newspaper  published  within  the  county  where  the  office  of  the  board  of  directors 
is  situated;  and  if  any  portJon  of  such  territory  to  be  excluded  lie  within  another 
county  or  counties,  then  said  notice  shall  be  so  published  in  a  newspaper  published 
within  each  of  such  counties.  8uch  notice  shall  require  the  electors  to  cast  ballots 
which  shall  contain  the  words  ''  For  Exclusion,''  or  *' Against  Exclusion,"  or  words 
equivalent  thereto.  Snch  election  shall  be  conducted  in  accordance  with  the  gen- 
eral election  laws  of  the  State :  Provided,  That  no  particular  form  of  ballot  shall 
be  required. 

Sue,  8.  If  at  Bueh  elect  ha  a  majority  of  all  tbe  votes  ea&t  sXv^W  \^  ^^vci^V  >^^ 
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exclnaion  of  Raid  landn  from  the  diHtrict,  the  board  Hhall  deny  and  dismiss  said  peti- 
tion and  procoed  no  fnrthor  in  saitl  matter;  but  if  a  majority  of  such  voteabo  in 
favor  of  the  excbiHion  of  said  lands  from  tlio  di8trict  the  board  shall  therenpon 
order  that  the  said  lands  mentioned  in  said  resolnlion  be  excluded  from  the  distrirl. 
The  said  order  shall  describe  the  boundaries  of  the  district  shonid  tho  exclusion  uf 
the  said  lands  from  said  district  change  the  boundaries  of  the  district,  and  for  that 
])urpose  the  board  may  cause  a  survey  to  be  made  of  such  portions  of  the  boundaries 
iis  the  board  may  deem  necessary. 

Skc.  9.  Upon  the  entry  in  the  minutes  of  the  board  of  any  of  the  orders  hereinbefore 
mentioned  a  copy  thenM>f,  certified  by  tlie  president  and  the  secre^iry  of  the  board, 
shall  be  filed  for  record  in  the  recorder's  oflice  of  each  coutity  within  which  ar« 
situated  any  of  the  lands  of  the  district,  and  therenpon  said  district  shall  be  anl 
rt^main  an  irrigation  district  as  fully,  to  every  intent  and  purpose,  as  it  would  Iw 
had  no  change  been  made  in  the  boundaries  of  the  district,  or  had  the  lands  excluded 
therefrom  never  constituted  a])ortion  of  the  district. 

Sec.  10.  If  the  lands  excluded  from  any  district  under  this  act  shall  embrace  th3 
greater  portion  of  anj"  division  or  divisions  of  such  district,  then  the  office  of  director 
for  Huch  division  or  divisions  shall  become  and  be  vacant  at  the  expiration  of  tm 
days  from  the  final  order  of  the  board,  under  section  eight  of  this  act,  excluding  sad 
hauls,  a!\d  such  vacancies  shall  be  tilled  by  appointment  by  the  board  of  supervisors 
of  the  county  where  the  office  of  such  board  is  situated  from  the  district  at  largp. 
A  director  appointetl  as  above  provided  shall  hold  his  office  until  the  next  reguUr 
election  for  said  district  and  until  his  successor  is  elected  and  qualified. 

Skc.  11.  At  least  thirty  days  before  the  next  general  election  of  such  district  the 
board  of  directors  thereof  sh.ill  make  an  order  dividing  said  district  into  five  divis- 
ions, as  nearly  equal  in  size  as  may  be  practicable,  which  shall  be  numbered  first, 
second,  third,  fourth,  and  fifth,  and  one  director  shall  be  elected  by  each  division. 
For  the  purposes  of  elections  in  such  district  the  said  board  of  directors  mast  estab- 
lish a  convenient  .lumber  of  election  precincts,  and  define  the  boundaries  thereof, 
which  said  precinpts  may  be  changed  from  time  to  time,  as  the  board  of  directors 
may  deem  necessary. 

Skc.  12.  A  guardian,  an  executor,  or  an  administrator  of  an  estate,  who  is  appointed 
as  such  nn(l<T  the  laws  of  this  State,  and  who,  as  such  guardian,  executor,  or  adniin- 
istrator.  is  entitled  to  the  possession  of  the  lauds  belonging  to  the  estat-e  which  ho 
represents,  may,  on  behalf  of  his  ward  or  the  estate  which  he  represent*,  upon  beiu|^ 
thereto  properly  authorized  by  the  proper  court,  sign  and  acknowledge  the  petition 
in  this  act  meutiimed,  and  may  show  cause,  as  in  this  act  provided,  why  the  bound- 
ari«-s  of  tho  district  should  not  be  changed. 

Skc.  13.  lu  case  of  the  exclusion  of  any  lands  under  the  provisions  of  this  act,  there 
shall  be  refunded  to  any  and  all  persons  who  have  paid  any  assesstnent  or  assesso'entH 
to  snch  district,  or  any  lands  so  excluded,  any  sum  or  sums  so  paid.  Such  paynieuls 
shall  be  made  in  the  same  manner  as  other  claims  against  suph  district,  and  from  such 
fund  or  funds  as  the  board  of  directors  may  designate. 

Sec.  14.  This  act  shall  take  efiect  from  and  after  its  passage. 

Approved  February  IG,  1889. 


Chapter  CLXXVIII.  An  act  supplemental  to  an  act  entitled  "An  act  to  provide  for  the  organiza- 
tion and  government  of  irrigation  districts,  and  to  provide  for  the  acquisition  of  wat«r  and  other 
pioperty,  and  for  the  distribution  of  water  thon-by  for  irrigation  purposes,"  approved  March  sev- 
enth, eighteen  hundred  and  eighty-seven,  and  to  provide  for  the  examination,  approval,  and  cod- 
lirmation  of  proceedings  for  the  issue  iind  sale  of  bonds  issued  under  the  provisions  of  said  act. 

The  people  of  the  State  of  California,  represented  in  senate  and  assembly,  do  enact 

as  follows: 

Section  1.  The  board  of  directors  of  an  irrigation  district  now  or  hereafter  or- 
ganized under  the  provisions  of  the  act  entitled  "An  act  to  provide  for  the  organiza- 
tion and  government  of  irrigation  districts,  and  to  provide  for  the  acquisition  of 
water  and  other  property,  and  for  the  distribution  of  water  thereby  for  irrigation 
purposes,"  approved  March  seventh,  eighteen  hundred  and  eighty-seven,  may  com- 
mence a  special  proceeding,  in  and  by  which  the  proceedings  of  said  board  and  of 
said  district  providing  for  and  authorizing  the  issue  and  sale  of  the  bonds  of  said  dis- 
trict, whether  said  bonds  or  any  of  them  have  or  have  not  then  been  sold,  may  be 
Judicially  examined,  approved,  and  confirmed. 

Skc.  2.  The  board  of  directors  of  the  irrigation  district  shall  file  in  the  superior 

court  of  the  county  in  which  the  lands  of  the  district  or  some  portion  thereof  are 

aituatod  a  petition  praying,  in  effect,  that  the  proceedings  aforesaid  may  be  ex- 

nminedf  approved,  and  cont\rn\ed  \)>'  the.  covvy\..    T\\v^  -^CiUUon  shall  state  the  facts 

allowing  the  proceodiags  had  tor  t\\e  \a^.iue  auOiaaX^i  oi  «.^\Ci\iWi^^,^\i^^^JO^^\a»<ft  gjen- 
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^vMy  that  the  irri<»ation  district  was  duly  orfjanized,  and  that  the  first  hoard  of  di- 
rectors was  duly  olected  ;  but  the  petition  need  not  state  the  facts  showing  such  or- 
ganization of  the  district,  or  the  election  of  said  first  board  of  directors. 

Skc.  %  The  court  shall  fix  the  time  for  the  hearing  of  said  petition,  and  shall  order 
the  clerk  of  the  court  to  give  and  publisli  a  notice  of  the  filing  of  said  petition.  The 
notice  sh^l  be  given  and  published  in  the  same  manner  and  for  the  same  length  of 
time  that  the  notice  of  a  special  election  provided  for  by  said  act  to  determine 
whether  the  bonds  of  said  district  shall  bo  issued  is  required  to  he  given  and  pub- 
liHhed.  The  notice  shall  state  the  time  and  place  fixed  for  the  hearing  of  the  petition 
and  the  prayer  of  the  petition,  and  that  any  person  interested  in  the  organization  of 
Haid  district,  or  in  the  proceedings  for  the  issue  or  sale  of  said  bonds,  may,  on  or  be- 
fore the  day  fixed  for  the  hearing  of  said  petition,  demur  to  or  answer  said  petitioti. 
The  )>etition  may  bo  referred  to  and  described  in  said  notice  as  the  petition  of  the 

hoanl  of  directors  of irrigation   district  (giving  its  name),  praying  that  the 

proceedings  for  the  issue  and  sale  of  the  bonds  of  said  district  may  be  examined, 
approved,  and  confirmed  by  said  court. 

Skc.  4.  Any  person  interested  in  said  district,  or  in  the  issue  or  sale  of  said  bonds, 
may  demur  to  or  answer  said  petition.  The  provisions  of  the  code  of  civil  procedure 
respecting  the  demurrer  and  the  answer  to  a  verified  complaint  shall  be  applicable 
t<>  a  demurrer  and  answer  to  said  petition.  The  persons  so  demurring  to  or  answer- 
ing said  petition  shall  be  the  defendants  to  said  special  proceeding,  and  the  board  of 
flircctors  shall  bo  the  plaiutilf.  Every  material  statement  of  the  petition  not  specif- 
ically controverted  by  the  answer  must,  for  the  purpose  of  said  special  proceeding, 
be  taken  as  true,  and  each  person  failing  to  answer  the  petition  shall  bo  deemed  to 
admit  as  true  all  the  material  statements  of  the  petition.  The  rules  of  pleading  and 
practice  provided  by  the  code  of  civil  procedure  which  are  not  inconsistent  with  the 
provisions  of  this  act  are  applicable  to  the  special  proceeding  herein  provided  for. 
A  motion  for  a  new  trial  must  be  made  upon  the  minutes  of  the  court.  The  order 
granting  a  new  trial  must  specify  the  issues  to  be  re-examined  on  such  new  trial, 
and  the  findings  of  the  court  upon  the  other  issues  shall  not  bo  affected  by  such  order 
granting  a  new  trial. 

Sec.  5.  Upon  the  hearing  of  such  special  proceeding  the  court  shall  have  power 
and  jurisdiction  to  examine  and  determine  the  legality  and  validity  of,  and  approve 
and  confirm,  each  and  all  of  the  proceedings  for  the  organization  of  said  district  under 
the  provisions  of  the  said  act,  from  and  including  the  petition  for  the  organization 
of  the  district,  and  all  other  proceedings  which  may  afitect  the  legality  or  validity  of 
said  bonds,  and  the  order  for  the  sale,  and  the  sale  thereof.  The  court,  in  inquiring 
into  the  regularity,  legality,  or  correctness  of  said  proceedings,  must  disregard  any 
error,  irregularity,  or  omission  which  does  not  affect  the  substantial  rights  of  the 
parties  to  saitl  special  proceeding  ;  and  it  may  approve  and  confirm  such  proceedings 
in  part,  and  disapprove  and  declare  illegal  or  invalid  other  and  subsequent  parts  of 
the  procee<lings.  The  court  shall  find  and  determine  whether  the  notice  of  the  filing 
of  said  petition  has  been  duly  given  and  published  for  the  time  and  in  the  manner  in 
this  act  prescribed.  The  costs  of  the  special  proceedings  may  be  allowed  and  appor- 
tioned between  all  the  parties,  in  the  discretion  of  the  court. 

Skc.  fi.  An  appeal  from  an  order  granting  or  refusing  a  new  trial,  or  from  the  judg- 
ment, must  be  taken  by  the  party  aggrieved  within  ten  days  after  the  entry  of  said 
order  or  said  judgment. 

Skc.  7.  This  act  shall  take  effect  and  be  in  force  from  and  aft^r  its  passage. 

Approved  March  16,  1889. 


STATEMENT  OF  A.  C.  FISH. 

Tlie  Chairman.  The  committee  will  be  glad  to  hear  anything  you 
(lenire  to  say  bearing  on  the  subject  of  irrigation. 

Mr.  Fish.  I  would  be  wholly  unwilling  to  keep  this  committee  a 
moment  longer  than  would  be  necessary  except  to  call  your  attention 
to  the  fact  that  when  you  get  over  the  Tehachapi  Mountains  we  will 
show  you  in  Los  Angeles  County  a  region  of  250,000  acres  of  irrigable 
land — 150,000  acres  already  irrigated — sustainingapopulation  of  113,000 
|)er8onH,  which  ten  years  ago  sustained  a  population  of  only  30,000.  We 
will  show  you  irrigating  ditches  1,500  miles  in  length. 

The  Chairman.  You  mean  ditches  aggregating  that  in  mileage? 

Mr.  Fish.  Yesj  we  will  show  you  all  .sorts  of  ditches^  1[to\\\  \\\^  <A\ 
Mexican  kind  up  to  ijon  p\i}G  under  ground,  of  \v\i\(i\i  \\^  \l*^b\vb  vsXiv^xsXi^^^v^ 
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mileR,  and  we  will  show  you  a  region  of  country  which  presents  an  object 
lesson  in  irrigation,  and  which  I  think  will  be  a  very  convincing  aiga- 
ment  in  favor  of  the  grand  project  which  the  Government  is  now  in- 
vestigating. 

Something  has  been  stated  here  of  the  necessary  duty  of  water  iu 
southern  California.  I  have  an  instance  in  iK)int.  In  1887  I  bought 
of  the  Precipice  Water  Company,  in  tlie  San  Gabriel  Valley,  68  shares  of 
water,  the  whole  number  of  shares  being  12,500.  Mr.  William  Ham- 
mond Hall,  in  his  late  report,  states  that  they  have  40  miner's  inches  of 
water.  The  market  price  of  those  shares  was  $50  each.  Only  a  little 
was  for  sale.  It  was  owned  by  four  individuals.  I  will  not  give  their 
names.  As  I  say,  but  a  little  of  it  was  for  sale  at  $50  a  share.  Soon  it 
Ment  up.  I  had  purchased  the  land  and  I  must  have  water  tor  it 
The  laud  was  not  worth  one-half  the  sum  I  paid  for  it  unless  I  could  get 
water,  although  it  is  worth  $1,(K)0  an  acre  to-day.  The  total  of  water 
was  1S,75()  miner's  inches.  The  people  of  that  whole  valley  from  Pasa- 
dena to  Colton  and  Riverside  are  thirsting  for  water.  My  friend,  Mr. 
Holt  here,  states  that  the  valuable  reservoirs  are  all  taken  up. 

Mr.  Holt.  I  said  the  main  reservoir  sites  were  on  private  land,  not 
on  public  land. 

Mr.  Fish.  Yes.  The  field  for  surveys  which  will  point  out  the  prac- 
tical sites  for  reservoirs,  is  one  that  you  will  find  a  very  interesting  one 
in  that  valley.  1  have  taken  the  statements  of  twenty -one  persons, 
who  have  furnished  their  names  for  publication,  in  San  Bernardino 
and  Los  Angeles  Counties,  as  to  the  products  of  their  orange  orchards. 
1  asked  them :  "  What  does  your  orange  orchard  produce  on  three- 
year  old  cuttings,  one  year  grafted!''  Eleven  replied  that  they  had 
averaged  at  the  end  of  four  years  $419  per  acre  each. 

The  Chairman.  Per  annum  ? 

Mr.  Fish.  Yes;  per  annum.  Those  statements  can  be  verified  under 
oath.  If  you  want  an  object  lesson  which  will  give  you  a  view  of  irri- 
gable land  go  to  one  of  those  orange  farms  and  you  will  see  that  from 
within  the  orange  farm  you  can  throw  a  stone  into  a  cactus  patch  that 
is  not  worth  a  dollar  an  acre,  while  the  orange  orchard  is  cheap  at 
$1,000  an  acre. 

When  you  consider  the  statements  made  by  this  State  Board  of  Trade 
that  west  of  the  one  hundredth  meridian  we  have  a  quantity  of  laud 
that  is  sufficient  to  support  a  population  of  60,000,000,  you  can  realize 
that  the  responsibilities  of  this  committee  are  very  great.  You  are 
charged  with  an  important  mission,  and  we  ask  you  not  only  to  see 
Fresno,  but  to  go  over  the  Tehachapi  Mountains  down  into  the  south- 
land and  see  what  talisinanic  eifect  the  water  has  had  upon  what  is 
otherwise  a  desert. 

If  that  writer  is  correct  who  states  that  he  is  a  public  benefactor 
who  makes  two  blades  of  grass  to  grow  where  only  one  grew  before, 
you  have  it  in  your  power,  gentlemen,  to  become  public  benefactors  in 
the  grandest  sense. 

Mr.  EsTEE.  The  State  Board  of  Trade  represents  all  the  industrial 
interests  of  California.  Its  committee  has  now  presented  to  you  their 
printed  report  and  such  witnesses  as  they  have  brought  here.  They 
liave  endeavored  to  present  for  your  consideration  facts  in  their  report 
wliir,h  they  think  will  upon  examination  prove  instructive.  They  have 
brought  before  you  many  leading  representatives  of  the  several  indas- 
tries — gentlemen  who  have  come  from  all  parts  of  the  State  to  give 
yon  tlwir  reasons  why  they  are  iu  Vavor  of  irrigation  in  California,  if 
you  gentlemen  do  not  desire  to  \iear  awy  o\Ai^Y^,j^<6N?'^«o\s«!at  what  we 
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liave  alreaily  done.  For  myself,  I  am  content  to  say  to  you  that  we 
arc  more  tban  grateful  for  the  attention  you  have  given  to  the  people 
of  this  State  on  this  most  important  question. 

The  Chairman.  We  are  much  obliged  to  the  State  Board  of  Trade 
for  the  pains  they  have  taken  to  gather  together  the  gentlemen  who 
have  given  us  the  valuable  information  which  we  have  had  to-day. 
There  are  a  few  other  gentlemen  who  are  here  who  have  come  to  be 
beard,  and  we  will  now  hear  them. 


STATEMEin  OF  WILLIAM  GARTER,  OF  SAN  DIEGO. 

The  Chairman.  We  shall  be  glad  to  hear  anything  that  you  desire 
to  say  to  the  committee  with  regard  to  irrigation  in  your  section. 

Mr.  Garter.  With  other  gentlemen  now  present  I  have  come  here 
on  short  notice.  We  have  come  as  the  representatives  of  the  Chamber 
of  Commerce  of  San  Diego,  for  the  purpose  of  meeting  this  committee 
OD  the  inception  of  its  work  in  this  State.  We  are  not  ])repared  to  sub- 
mit any  special  feature  of  the  subject,  but  to  interest  the  committee  in 
the  work  of  irrigation,  and  to  extend  in  connection  with  our  friends 
from  Los  Angeles  County  the  thanks  of  the  people  of  southern  Cali- 
fornia for  the  work  the  committee  is  doing.  We  hope  to  be  able  to 
show  you  gentlemen  what  has  been  done  throughout  the  counties  of 
Sau  Bernanlino  and  Los  Angeles.  We  can  show  you  a  storage  reser- 
voir IK)  feet  high,  and  can  show  you  all  that  has  been  done  in  our 
countv. 

**  

Senator  Jones.  How  large  is  the  reservoir  of  which  you  speak  1 

Mr.  Carter.  It  covers  700  acres  in  area.    The  dam  is  90  feet  high. 

Senator  Jones.  What  is  the  depth  ? 

Mr.  Carter.  I  am  not  prepared  to  say  what  the  average  depth  is, 
but  at  the  dam  it  is  90  feet  high. 

Senator  Jones.  They  used  water  from  it  during  the  irrigating  season 
of  last  year? 

Senator  Jones.  Do  you  know  what  it  cost? 

Mr.  Carter.  I  think  about  $200,000,  or  over. 


STATEMEIfT  OF  F.  H.  GUKKIKaHAM,  OF  SAN  DIEGO. 

The  Chairman.  What  have  you  to  say  in  regard  to  irrigation  t 
Mr.  Cunningham.  I  would  say  that  the  water  in  the  reservoir, 
which  lias  just  been  referred  to  by  Mr.  Carter,  is  70  feet  high,  and  that 
when  the  water  is  up  to  the  level  of  the  70  foot  mark  the  reserv^oir  holds 
6,000,000,000  gallons  of  water.  The  dam  itselt  cost  something  over 
$2<K>,000,  and  the  pipe  line  leading  from  it  cost  $750,000,  making  a  total 
ex|>enditure  of  alN)nt  $1,000,000.  The  land  wiiicli  it  is  to  cover  com- 
jtrises  about  20,0(K)  acres  of  mesa,  which  i)er()re  the  woik  was  at- 
tempteil,  was  utterly  worthless  for  iiorticnltnre  or  any  use  whatever. 
The  hind  is  now  being  sold  for  $350;  (hat  )>rice  being  somewhat  intiu- 
t*nced  by  the  fact  of  the  proximity  of  the  city  of  San  Diego. 

W€5  have  also  another  work  there  which  brings  the  water  from  adis- 
ti%m*A^  of  20  miles  from  the  mountains  to  the  ('ity  of  San  Diego.  This 
Wiiter  18  brought  in  a  wooden  tiume,  which  is  somewhat  uniqne  for  that 
Vtirpose  in  that  part  of  the  State.  Tin's  tlnme  may,  by  those  who  wish, 
l>e  traversed  in  a  boat.  The  may  ride  on  the  sv\vVvu*,e,  v>V  Ww^nnaV^x  ^^^ 
mil<Ni  ou  that  eondait   Those  two  systems  L  tUvuk  avib  »>j^\,e^vii^  W^vvX^^v^x^ 
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will  not  see  anywhere  else — a  great  storage  dam  in  the  form  of  a  seg 
nient  of  a  circle  and  a  great  wooden  flume  used  for  the  purpose  of  ir- 
rigation. 

Senator  Jones.  Does  that  flume  supply  water  to  the  city  of  San 
Diego? 

Mr.  Cunningham.  Yes. 

Senator  Jones.  The  city  takes  no  water  from  the  dam? 

Mr.  Cunningham.  No. 

Senator  Jones.  The  reservoir  is  used  for  irrigation  alone f 

Mr.  Cunningham.  Yes.  This  wooden  flume  is  supplied  with  water 
from  a  reservoir  located  (iO  miles  from  the  city;  that  has  a  dam  25  feet 
high. 

Senator  Jones.  The  reservoir  of  which  you  speak  then  does  not  sup- 
ply water  to  the  city  at  all  I 

*Mr.  Cunningham.  Not  to  the  city  of  San  Diego,  but  it  does  to  Na- 
tional City. 

Senator  Jones.  Do  the  projectors  of  this  work  own  the  20,000  acres 
of  land  that  you  say  are  reclaimed? 

Mr.  Cunningham.  They  own  a  large  part  of  it.  It  was  given  to  the 
Santa  Fe  ilailroad  as  an  inducement  to  bring  the  road  to  San  Diego. 


STATEMENT  OF  JOHN  ROTH,  OF  TULARE  CITY. 

The  Chairman.  What  have  you  to  say  with  regard  to  irrigation  in 
your  section! 

Mr.  Roth.  My  colleague  and  myself  have  been  sent  up  here  to  rep- 
resent the  peo'ple  of  one  or  two  of,  I  think,  the  driest  counties  in  the 
State.  I  have  not  prepared  any  statement.  My  colleague,  who  is  with 
me,  has  some  statistics  to  present,  and  the  record  would  probably  be 
more  interesting  to  you  than  any  oral  statement  1  might  make.  1  will, 
however,  simply  say  that  we  have  an  extremely  slight  rain-fall.  We 
think  this  committee  should  stop  on  its  way  south  to  give  us  an  oppor- 
tunity to  show  what  we  have  done  with  the  little  rain-fall  we  get.  There 
is  considerable  water  in  that  country,  but  it  is  absolutely  necessary 
that  we  build  up  some  kind  of  storage  system  in  order  to  develop  that 
country. 

STATEMENT  OF  JOHN  TUOHY,  OF  VISALIA,  TULARE  COUNTY. 

The  Chairman.  State  to  the  committee  your  views  regarding  irriga- 
tion in  your  section. 

Mr.  TuoHY.  I  have  no  statistics  to  give  you  here,  but  the  place  we 
represent  has  prepared  an  address,  giving  the  catchment  area  of  Tulare 
County  and  the  necessity  of  reservoirs.  On  the  part  of  the  board  of 
trade  and  all  our  county,  we  desire  you  to  visit  the  town  or  county  of 
Tulare,  and  see  this  for  yourselves.  We  will  endeavor  to  show  you  tbe 
amount  of  fertile  land  we  have  there  and  the  large  number  of  people  it 
will  sustain  over  and  above  those  there  who  could  be  supported  with- 
out it.  We  can  assure  the  committee  that  the  people  will  be  glad  to  see 
you.  They  are  extremely  pleased  to  know  that  this  inquiry  has  heeu 
set  on  foot.  We  earnestly  ask  you  to  call  upon  us  there,  and  let  os 
know  when  you  will  be  there,  so  we  can  invite  our  people  to  meet  yoii 
and  show  you  what  they  have. 
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STATEMENT  OF  J.  H.  WALLACE,  OF  SAN  FRANCISCO. 

In  the  two  great  valleys  of  California — the  San  Joaquin  and  Sacra- 
mento— water  is  obtained  from  wells  usually  from  75  feet  to  200  feet  in 
depth.  In  most  parts  of  these  valleys  a  supply  of  from  2,000  to  3,000 
gallons  per  hour  can  be  obtained  from  a  bored  well  7  inches  in  diameter. 

in  crossing  the  Sierra  Nevadas  on  the  Central  Pacific  Railroad  water 
is  ^^btained  from  the  many  streams  which  are  fed  by  the  melting  snows, 
and  thus  liave  water  running  in  them  throughout  the  year. 

Advantage  has  been  taken  of  the  numerous  ditches  and  canals  built 
ill  earlier  times  to  supply  the  mines  with  water,  and  which  are  now 
being  largely  used  to  supply  water  for  irrigation.  There  being  many 
of  these  canals  clos^  to  the  line  of  the  road,  and  at  elevations  sufficient 
to  run  water  to  our  tanks  by  gravity,  we  have  arranged  with  the 
owners  of  them  to  furnish  us  with  the  water  needed.  This  is  the  case 
at  all  our  water  stations  between  Eocklin,  which  is  the  foot  of  the  mount- 
ains, and  Alta,  at  an  elevation  of  3,607  feet.  Between  this  point  and 
Truckee,  on  the  eastern  side  of  the  mountains,  the  company  has  ap- 
propriated the  flow  of  springs  and  small  streams.  A  small  lake,  known 
a8  Crystal  Lake,  is  drawn  on  for  a  supply  at  a  station  of  the  same  name. 
And  at  Summit  Station  water  is  obtained  from  another  small  lake. 

Between  Truckee  and  Wadsworth  the  road  follows  the  Truckee  River, 
which  furnishes  the  water  used  between  these  two  points.  The  Truckee 
lliver  is  left  at  Wadsworth,  and  between  that  station  and  Lovelock's, 
at  which  point  the  Humboldt  River  is  reached,  we  have  been  unable  to 
get  any  water. 

A  well  was  put  down  several  years  ago  at  White  Plains,  a  station 
close  to  what  is  known  as  the  Sink  of  the  Humboldt;  this  well  was  bored 
to  a  depth  of  2,300  feet  without  striking  any  water,  and  was  then  aban- 
doned. 

Between  Lovelock's  and  Ogden  the  country  has  been  very  thoroughly 
prospected  for  springs  large  enough  to  supply  the  road  with  water,  and 
wherever  such  have  been  found  they  have  been  appropriated  for  that 
use,  the  water  being  conveyed  to  the  railroad  by  pipe-lines  from  1  to  9 
miles  in  length.  Where  water  could  not  be  obtained  in  this  manner  it 
has  been  pumped  from  wells.  One  of  these  is  at  Battle  Mountain, 
wliere  the  supply  was  formerly  obtained  from  a  small  spring  about  3 
miles  distant;  but  about  two  years  ago,  this  spring  not  supplying  enough 
water,  a  well  was  bored  at  the  station,  and  at  a  depth  of  180  feet  a  vein 
of  water  was  struck  which  flowed  over  the  pipe  at  the  surface  of  tlie 
ground.  This  well  is  7  incbes  in  diameter,  and  flows  about  11,000  gal- 
lons in  twenty-four  hours.  A  steam-pump,  pumping  at  the  rate  of 
3,(K)0  gallons  an  hour,  lowers  the  water  only  10  feet. 

The  last  three  seasons  have  been  very  dry,  and  but  a  very  small 
amount  of  snow  has  fallen  in  Utah  and  Nevada;  the  result  is,  that 
springs  which  three  or  four  years  ago  yielded  an  abundance  of  water 
all  through  the  summer  have  this  year  been  extremely  low. 

On  the  Southern  Pacific  Kailroail,  crossing  the  Tehacbapi  Mountains, 
iK'tween  San  Francisco  and  Los  Angeles,  springs  have  been  deveIope(l 
which  yield  all  the  water  needed  for  railroad  purposes.  East  of  Los 
Afigeles  water  is  obtained  in  the  same  way;  there  being,  however,  a 
few  wells  from  which  water  is  pumped  at  points  where  springs  couhl 
not  bo  found  at  convenient  distances  from  the  road. 

At  Indio  and  Walters,  two  stations  on  the  edge  of  the  Colorado 

jX'fier^  at  e)ov^tioD4  lesjHJCtively  uf  3Q  feet  and  105  feot  b^lviVN  ^^v\Avi.\v\,^ 
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an  excellent  quality  of  water  is  found  at  a  depth  of  from  75  feet  to  106 
feet  below  the  surface. 

J5etweeii  Walters  and  Yuiuji,  a  distance  of  107  miles,  we  have  been 
unable  to  ^et  any  water  fit  for  locomotive  boilers.  At  one  station, 
known  as  Flowing  Well,  a  well  was  bored  to  a  depth  of  about  400  feet, 
and  an  artesian  llow  of  salt  water  was  struck.  Other  attempts  to  ob- 
tain water  in  this  neiirhborhood  have  been  unsuccessful. 

East  of  Yuma  the  railroad  follows  the  valley  of  the  Gila  River  to  Gila 
Bend,  a  distance  of  111)  miles;  and  at  three  stations,  viz,  Tacna,  Texas 
IJill,  and  Gila  Bend,  water  is  pumped  from  the  river  into  the  tanks  at 
the  stations. 

At  Sentinel,  the  road  being  a  long  distance  from  the  river,  a  well  was 
bored  to  a  dei>th  of  1,029  feet.  At  this  depth  water  was  struck  which 
rose  to  185  feet  above  the  surface.  It  yields  a  supply  of  about  3,000 
gallons  an  hour,  although  the  lower  part  of  the  well  is  only  6  inches  in 
diameter. 

Between  Gila  Bend  and  El  Paso  water  is  obtained  altogether  by 
]>umping  from  wells,  the  wells  varying  trom  100  to  (500  feet  deep.  We 
have  recently  completed  a  well  at  Lanark  which  is  950  feet  deep.  At 
this  depth  we  b(*-lieve  we  have  found  a  good  supply  of  water. 

Tiie  California  and  Oregon  Railroad,  after  passing  through  the  Sacra- 
mento Valley,  enters  the  canon  of  the  Sacramento  at  Kedding,  and  an 
almmhint  sn[)ply  of  water  is  obtained  from  the  numerous  small  streams 
flowing  into  the  river. 

Passing  out  of  tin?  Sacramento  Canon,  around  the  base  of  Monnt 
Shasta,  the  road  enters  the  Shasta  Valley,  and  at  Montague  water  is 
obtained  from  a  well  At  Ilornbrook,  a  station  a  few  wiles  from  the 
crossing  of  the  Klamath  Kiver,  water  is  also  pumped  from  a  well.  At 
other  points,  as  far  north  as  Ashland,  springs  in  the  neighboring  hills 
have  been  ai)propriated  by  the, company  or  purchased  from  the  original 
proprietors,  and  a  supply  of  water  got  from  them. 

No  attempts  have  ever  been  made  by  this  company  to  store  water, 
though  there  are,  doubtless,  several  places  where  it  would  be  advan- 
tageous to  do  so. 
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STATEMENT   OF  THOMAS  HUGHES,  OF  FBESNO,  IN  RELATION  TO 

BISE  IN  BEAL  ESTATE  VALUES. 

Having  been  familiar  with  the  productions  of  several  of  the  coast 
counties  where  no  irrigation  was  needed,  and  with  the  prices  lands  Wfic 
selling  at  where  the  same  were  planted  to  vines  and  tree-fruits,  wliicli 
were  from  $150  to  $300  per  acre  and  even  as  high  as  $500,  on  my  ar- 
rival ten  years  since  in  Fresno  1  opened  a  real-estate  office  for  the 
selling  and  renting  of  lands  for  others.  After  examining  the  immense 
crops  of  fruits  and  grapes  produced  on  the  irrigated  lands,  which  were 
fully  double  that  produced  in  any  other  county,  while  in  many  ctises 
the  quality  of  the  production  was  far  superior,  I  came  to  the  conclusion 
that  the  irrigated  por^pn  of  our  county  would  become  very  valuahle, 
or  as  much  so  as  lands  producing  similar  crops  in  other  counties,  and  as 
Ihad  no  money  to  buy  lands  with,  I  began  to  look  around  for  some 
tract  on  which  I  could  get  a  contract  to  purchase  without  the  paymeut 
of  any  cash. 

1  obtained  such  a  contract  on  12,000  acres  for  six  months,  the  pur- 
chase price  to  be  $2  per  acre.  It  Wius  near  the  railroad  station  called 
Fowler,  12  miles  south  of  the  town  of  Fresno,  and  was  to  have  a  com- 
mission of  5  per  cent,  for  selling.  I  spent  two  months  traveling  from 
place  to  place,  urging  my  friends  to  look  at  this  tract  of  land,  butfailed 
to  get  any  one  to  buy.  But  one  man  came  to  look  at  the  laud.  While 
we  were  on  the  land  he  stood  up  in  the  buggy  and  looked  around  and 
could  not  e\^en  see  a  sheep  cabin.  Dropping  back  into  his  seat,  he 
made  the  remark,  ''  Hughes,  this  is  too  big  a  country  to  ever  be  set- 
tled up."  This  same  man  four  years  after  invested  over  $200,000  in 
some  of  the  same  land,  at  from  $12  to  $20  per  acre.  Since  then  similar 
land  has  been  sold  as  high  as  $400  per  acre.  This  year,  cultivated  in 
raisin-grapes,  some  of  it  has  paid  the  owners  from  $100  to  $200  net  per 
acre. 

In  1881  I  purchased  7,000  acres  of  laud  adjoining  the  town  of  Fresno, 
agreeing  to  pay  $40,000,  and  having  G  months  to  make  the  first  pay- 
ment of  $5,000."  I  immediately  had  circulars  printed,  offering  to  sell 
land,  with  water  for  irrigation,  to  parties  who  would  move  on  the  laud 
and  improve  in,  trees  and  vines,  without  any  cash  payment.  In  this 
way  I  soon  sold  the  most  of  this  tract,  and  would  borrow  on  my  note 
with  these  mortgage  notes  as  collateral  security,  getting  about  50  cents 
adv^ance  on  the  dollar.  1  sold  the  land  at  prices  ranging  from  $10  to 
$75  per  acre.  This  gave  me  a  surplus  of  money  to  pay  what  I  was 
owing  on  the  land,  and  money  to  make  a  small  payment  on  the  pur- 
chase of  other  lauds,  which  I  continued  to  do  from  year  to  year,  until 
1  was  myself  $350,000  in  debt,  and  had  mortgage  notes  due  me  to  the 
amount  of  nearly  $500,000  for  lands  in  most  cases  sold  on  a  credit  of 
one,  two,  and  three  years,  with  interest  at  10  per  cent.,  payable  balf 
yearly.  Th  t  settlers  have  all  made  their  places  worth  to-day  from  $-HH) 
to  $1,000  per  acre,  and  all  have  paid  me  in  full.  I  have  sold  thousands 
of  acres  of  laud  on  these  terms,  and  I  have  never  been  compelled  to 
foreclose  a  mortgage  in  Fresno  County.  Men  who  will  work  can  set- 
tle on  irrigated  land,  pay  their  10  per  cent,  interest,  improve  the  land, 
and  pay  for  their  land  at  prices  ranging  from  $50  to  $125  per  acre  iu- 
side  of  four  years.  And  that,  too,  on  land  that  before  the  irrigation 
system  was  started  could  not  be  sold  for  more  than  from  $1  to  $5  iHjr 
Hciv,  ar.'cording  to  location. 

Whm  I  cumo  to  \h\^  couuty,  \u  \§1?^  \Xxvi  Qvb\\\xw,l  G^ifomiu.  Colony, 
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which  was  first  started  in  1876  by  B.  Marks,  for  W.  S.  Chapman,  was 
irrigated  by  water  from  the  Fresno  Canal  and  Irrigation  Company.  At 
that  time  only  about  1,000  acres  of  the  colony  was  under  irrigation. 
Although  there  was  nearly  aiS  much  water  in  the  canal  at  that  time  as 
at  the  present,  there  was  a  scarcity  of  water,  and  Mr.  Eisen,  who  had 
a  vineyard  of  some  250  acres  on  the  canal,  4  miles  above  the  colony, 
would  tell  the  intending  settlers  that  there  was  not  water  sufficient  in 
King's  River  to  give  him  all  he  wanted  for  his  place,  to  say  nothing 
about  water  for  all  the  colonies  the  real-estate  agents  were  laying  out. 

At  that  time,  in  boring  wells  for  family  use,  it  was  from  50  to  60  feet 
to  the  first  water.  The  constant  irrigation,  the  extent  of  the  land  irri- 
gated increasing  every  year,  has  brought  the  water  now  up  to  within  G 
to  8  feet  of  the  surface.  We  claim  that  instead  of  1,250  acres  that  we 
Lad  to  irrigate  in  order  to  mature  our  crops  in  1878,  over  60,000  acres 
Lave  become  subirrigated  and  need  no  irrigation  whatever.  The  vine- 
yards which  the  sub-committee  rode  through  have  never  been  irri- 
gated since  the  first  year  they  were  planted.  It  has  in  hundreds  of  in- 
stances been  demonstrated  that  10  acres  are  sufQcient  for  a  comfortable 
sui)port  of  a  family  on  our  irrigated  lands.  By  the  expenditure  of 
$10,000,000  in  the  reservoiring  of  water  in  the  mountains,  and  piping  a 
portion  to  what  we  call  the  west  side  of  the  San  Joaquin  Valley,  a 
desert  land  suflcient  to  support  not  less  than  5,000,000  people  would 
bo  reclaimed.  It  has  been  demonstrated  that  no  other  portion  of  the 
world  can  produce  as  many  pounds  of  grapes  per  acre  as  we  can  in 
Fresno  County.  In  fact,  everything  that  is  grown  from  the  soil  which 
needs  moisture  and  sunshine  grow  and  produce  so  abundantly  that 
men  do  not  believe  our  statements  until  they  see  them. 

Adjourned. 

STATEMENT  OF  M.  C.  KING,  OF  FBESNO  COUNTY. 

In  my  opinion  100,000  acres,  otherwise  irreclaimable,  in  Fresno 
County  may  be  brought  under  use  by  reaching  the  underground  water 
supply  and  bringing  the  same  by  apjiropriate  pumps  to  the  surface, 
thence  distributing  the  same.  Average  depth  of  water  would  be  about 
75  leet.  Fuel  costs  :  Wood,  $7  per  cord ;  coal,  from  $6  to  $12  per  ton, 
mined  by  the  farmers  themselves.  Its  market  value  is  from  $3  to  $3.50 
l>er  ton. 

Adjourned. 


Tulare,  Cal.,  August  30,  1889. 

The  committee  met  pursuant  to  the  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman)  and  Reagan;  also.  Director  Pow- 
ell. 

STATEMENT  OF  JOHN  TOUHY,  OF  TULAEE. 

Mr.  Chairman  and  gentlemeu,  through  its  committee,  Tulare  Grange, 
No.  198,  Patrons  of  Husbaudry,  Calilornia,  respectfully  desire  to  ad- 
dress you  on  the  subject  of  your  mission,  and  ask  your  particular  atten- 
tion to  Tulare  County,  its  adaptability  to  irrigation,  its  possible  pro- 
4luctiveness  by  means  thereof,  the  sources  from  which  water  can  be  ob- 
tained, the  means  which  can  be  adopted  for  increasing  the  supply,  tlie 
great  necessity  for  systematic  work  in  securing,  distributing,  and  using 
water  for  irrigation. 

I'M  A  L-^VOL  II IS 
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Tulare  County  is  in  tbe8outberu  portiou  of  Tulare  Valley.  It  has  an 
aiva  of  3,835  is(]uaro  niile8,  or  2,454,400  aci-es,  of  mouutaiu  aud  hill  land, 
and  1,775  square  miles,  or  1,13G,(K)0  acies,  of  valley  land.  Of  the  valley 
land  oiuvtliird,  or  about  3<S0,(K)0  aeres,  as  l)eiug  lake,  alkali,  river-bed, 
and  such  like,  may  h^  assumed  to  be  unlit  for  cultivation,  but  the  re- 
maining 750,000  acres  are  as  ricb,  fertile,  and,  under  a  proper  system  of 
irrigatiou  aud  cultivation,  as  productive  as  any  equal  body  of  land  in 
the  United  States. 

We  believe  your  honorable  committee  will  have  ample  statistics  and 
evidence  furnished  you,  and  that  your  own  observation  will  coutirin 
thenj,  as  to  the  great  benefit  of  irrigation  in  increased  production,  in  in- 
<;rciised  value  of  products,  in  capabilities  of  sustiaining  increased  popa- 
liitiou,  iis  also  increased  wealth  to  the  community  and  increased  security, 
if  net  absolute  certainty,  of  regular  annual  crops.  On  such  points  w(4 
deem  it  superfluous  and  unnecessary  for  us  to  dwell,  but  believing  iu 
your  investigations  you  desire  to  satisfy  yourselves  not  alone  on  the 
benefits  of  irrigation,  but  also  where  and  why  it  can  be  made  most 
etliciont,  where  facilities  for  obtaining  water  are  best,  and  quality  of 
soil  and  atmospheric  conditions  are  such  as  will  conduce  to  the  pro- 
duction of  most  remunerative  and  varied  crops ;  iu  short,  where  best  !•« 
suits  can  with  least  expenditure  of  labor  and  means  be  obtained,  wea«k 
your  favorable  consideration  to  the  fertility  of  our  soil,  to  the  variety 
and  value  of  its  products,  to  the  necessities  of  making  them  more  valu- 
able, to  the  facilities  for  obtaining  and  storing  water,  to  the  necessity 
of  aid  aud  system  therein,  and  to  our  climatic  conditions  which  iusare 
the  i)roductiou  and  perfection  of  the  most  remunerative  crops. 

Every  variety  of  vegetable,  in  size,  quality,  and  quantity  equal  to  any 
part  of  California,  are  grown  in  Tulare  County.  In  fruits,  apricots, 
peaches,  raisin  grapes,  nectarines,  iigs,  pears,  prunes,  plums  (in  tbe 
mouutaius,  apples),  oraujres,  and  lemons  are  grown  to  perfection. 

These  crops,  to  be  produced  iu  their  greatest  abundance  and  perfec- 
tion, must  be  irrigated.  When  irrigated,  nothing  the  husbandman  can 
get  from  his  soil  is  so  remunerative. 

At  the  present  time  the  staple  product  of  Tulare  County  is  wheat,  for 
export  to  Europe,  in  our  county  at  the  present  time  worth,  sacked  and 
deli  vend  at  the  railroad,  $1.05  per  100  pounds.  On  our  dry  land,  where 
wheat  is  cultivated,  320  acres,  iu  consequence  of  the  uncertainty  and 
irregularity  of  the  seasons,  is  insufficient  to  support  a  small  Ameri- 
can family ;  whereas,  with  irrigation,  iu  vegetables  and  fruits  :iiS  before 
mentioned  the  same  family  could  have  all  the  comforts  of  a  home,  in  a 
most  liberal  acceptation  of  the  word,  on  20  acres,  and  many  of  those 
whose  experience  has  enabled  them  to  know  assert  on  10  acres. 

In  Tulare  County  water  for  irrigation  is  obtained  from  White  liiver 
with,  in  six  years'  observation,  a  mean  annual  discharge  of  90  cubic  feet 
per  second;  from  Deer  Creek  with  a  mean  annual  discharge  of  110 
cubic  feeL  per  second ;  from  TuleEiver  with  a  mean  annual  dischargeof 
451  cubic  feet  per  second;  from  Kaweah  River  with  a  mean  annual 
discharge  of  724  cubic  feet  per  second.  Kings  liiver,  flowing  through 
Fresno  County,  and  in  places  betweeu  Fresno  and  Tulare  Counties, 
has  a  mean  annual  discharge  of  2,584  cubic  feet  per  second,  the  greater 
l)ortion  of  which  is  appropriated  and  used  in  Fresno  County ;  still  con- 
siderable of  it  is  a|ipropriated  aud  used  iu  Tulare  County,  and  800 
cubic  feet  ])er  second  might  be  appropriated  with  propriety  for  Tnlare 
County.  Tliis  will  jrive  in  all  2,064  cubic  feet  per  second  as  a  mean  an- 
uiu\\  discharge  which  can  be  utilized  for  irrigation  in  Tulare  CountVi 
added  to  which  there  are  about  oue  huudred  aud  fifty  flowing  weils  iu 
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the  county  capable  of  irrigating  on  an  average  40  acres  to  the  well. 
For  the  above  estimates  of  flow  of  rivers  we  are  indebted  and  refer  yon 
to  ex-State  Engineer  William  Ham  Hall's  carefully  compiled  volume 
of  Physical  Data  and  Statistics. 

To  the  foregoing  supply  of  water  may  be  added  what  may  be  saved 
by  storage  reservoirs,  for  which  purpose  State  Engineer  William  Hall  re- 
ported to  the  legislature  in  188L  that  he  located  one  site  on  Tule  River 
covering  7,1G4  acres,  capable  of  storing  2,675,000,000  cubic  feet;  three 
sites  on  Kaweah  River,  3,885  acres,  capable  of  storing  7,162,000,000 
cubic  feet,  and  seven  sites  on  Kings  River,  covering  1,134  acres,  capa- 
ble of  storing  1,665,000,000  cubic  feet,  the  surveying  of  Kings  River  in 
consequence  of  the  lateness  of  the  season  having  to  be  abandoned  be- 
fore completion. 

The  foregoing  estimates  of  water  supply  being  for  the  whole  year,  we 
may  say,  practically,  irrigation  is  carried  on  from  the  1st  of  March  to 
Ist  of  July  ;  before  and  after  those  dates  but  little  irrigation  is  or  need 
be  done ;  still,  estimating  on  the  annual  discharge  of  2,064  cubic  feet 
per  second  and  allowing  a  duty  of  water  of  1  cubic  foot  per  second  per 
acre  per  twenty -four  hours,  which  makes  allowance  of  15  per  cent,  for 
percolation  and  evaporation,  we  find  the  2,064  cubic  feet  per  second  is 
capable  of  irrfgating  that  number  of  acres  per  twenty-four  hours,  or  241,- 
680  acres  in  a  season  of  one  hundred  and  twenty  days.  We  hesitate  not 
to  say  not  one-fifth  part  of  that  amount  is  irrigated.  Still,  if  all  of  it 
was  irrigated  this  is  not  all  the  duty  which  the  water  discharge  in  our 
county  is  capable  of  performing,  for  we  find  on  reference  to  Physical 
Data  and  Statistics  that  for  the  months  of  March,  April,  May,  and  June, 
and  the  years  1879, 1880, 1881, 1882, 1883  and  1884,  the  mean  discharge 
of  Kings  River  was  18,336  cubic  feet  per  second  ;  of  Kaweah  River  5,958 
cubic  feet  per  second ;  of  Tule  River  3,500  cubic  feet  per  second ;  of  Deer 
Creek  537  cubic  feet  per  second,  and  of  White  River  325  cubic  feet  per 
second,  antl  allowing  6,000  cubic  feet  per  second  as  Tulare's  portion  of 
the  flow  from  Kings  River,  we  have,  in  all,  a  flow  of  16,330  cubic  feet  per 
second,  or  about  eight  times  the  mean  annual  discharge,  and  as  a  matter 
of  sequence  capable  of  irrigating  eight  times  the  present  amount  of 
land. 

Lest  your  honorable  committee  should  infer  from  the  foregoing  that 
the  water  is  liere  and  we  have  only  to  apply  it  to  our  lauds,  in  all  earn- 
estness we  say  to  you  nothing  can  be  more  misleading.  'lis  true  the 
water  is  here,  but  the  system  of  distribution  and  use  is  lacking,  and  for 
explanation  of  cause  we  refer  you  to  State  Engineer  William  Ham 
Hall's  report  to  the  legislature  of  1880. 

Without  irrigation  the  best  results  of  agriculture  are  impossible. 
Without  system  of  use  and  distribution  the  best  results  of  irrigation 
are  impossible. 

With  a  systematic  irrigation  and  with  the  atmosphere  of  Tulare  and 
the  natural  fertility  of  its  soil  the  possibilities  of  agriculture  in  Tulare 
and  in  the  future  can  scarcely  be  imagined. 

The  drying  of  fruit  and  making  of  raisins  have  developed  into  the 
most  successful  branch  of  agriculture,  and  many  successful  experiments 
in  that  line  in  Tulare  County  have  proven  our  soil  and  climate  to  be 
particularly  adapted  to  carrying  it  on  to  its  greatest  perfection,  the  one 
great  drawback  being  lack  of  water  to  irrigate. 

We  declare  the  present  system  of  agriculture  pursued  in  this  county. 
and  the  only  one  practicable  without  irrigation,  is  vicious.  It  is  in- 
jarious  alike  to  present  and  future  generations.     Legislation  should 
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discourage  it  where  provision  can  be  made  for  a  better  system,  or  at 
least  fc«bould  by  all  laudable  means  encourage  the  better  system. 

We  ftnd  from  tables  in  Physical  Data  and  Statistics,  State  engineer's 
rei)ort,  that  from  records  kept  at  live  difterent  points  in  Tulare  County 
the  mean  annual  rain-fall  at  Goshen  for  five  years  was  8.04  inches;  at 
Lemoore,  six  years,  7.70  inches;  at  Tulare,  ten  years,  6.62  inches;  at 
Visalia,  live  years,  9.14  inches,  and  at  Lewis  Valley,  live  years,  12.39 
inches — Lemoore  being  near  the  lake  and  west  side  of  the  valley, 
Lewis  Valley  being  on  the  east  side  of  the  valley  in  the  edge  of  tbe 
foothills — showing  a  mean  annual  rain-fall  for  the  county  of  8.80  incbes. 

When  we  assure  3'ou  experience  has  taught  us  an  annual  rain-fall  of 
10  inches,  coming  at  proper  intervals,  is  necessary  for  a  crop  you  can 
judge  for  yourselves  how  necessary  it  is  to  encourage  a  better  system 
of  agriculture  and  a  better  class  of  agricultural  products. 

We  have  said  the  cultivation  of  vegetables,  fruits,  and  raising  grai)e8 
are  the  most  profitable  branches  of  agriculture,  capable  of  sustaiuiiig 
the  largest  amount  of  population  on  tlie  smallest  amount  of  land.  We 
have  said  Tulare  County  is  particularly  well  adapted  to  the  cultiva- 
tion and  curing  of  these  products,  for  whilst  other  counties,  particu- 
larly along  the  coast,  can  grow  fruit  as  well  as  Tulare,  yet  from  the 
humidity  of  the  atmosphere  in  the  coast  counties  and  the  absence  of 
moisture  and  the  evaporation  in  the  atmosphere  of  Tulare  we  can  claim 
it  among  the  best  counties  in  the  State  for  growing  and  drying  fruit 

We  believe,  then,  considering  the  facilities  for  j)erfecting  a  system  of 
irrigation  ;  considering  that  in  no  place  can  a  system  of  irrigation  Ihj 
adopted  and  introduced  more  readily,  more  cheaply,  or  more  efficiently, 
that  in  no  way  can  the  General  Government  better  assist  the  prosperity 
of  the  present  and  future  generations  than  to  devise,  adopt,  and  per- 
fect a  system  of  water  storage  and  irrigation  for  Tulare  County,  for  in 
no  place  is  it  more  requisite,  more  desired,  or  can  be  more  useful. 

In  the  impartial  consideration  of  this  appeal  to  you,  and  in  consider- 
ing the  claims  we  make,  there  is  one 'more  factor  to  which  w^e  wish  to 
call  your  attention.  Whilst  the  General  Government  is  with  a  lavish 
hand  annuall;^'  dispensing  large  sums  for  the  improveuient  of  ba^'s  ami 
rivers  adjacent  to  the  coast,  and  to  which  w^e  necessarily  contribute 
and  from  which  we  derive  small  practical  benefit,  we,  residing  250  miles 
from  the  sea-board,  solely  dei)endent  on  a  single  line  of  railroad  for  the 
transaction  of  our  business  and  at  its  mercy  as  to  terms,  can  not  help 
believing — we  do  believe — it  is  right  and  just  that  the  General  Gov- 
ernment should  take  into  consideration  our  location,  our  situation,  and 
our  claims  for  assistance  in  a  matter  in  which,  we  regret  to  say,  we 
have  found  we  can  not  so  well  assist  ourselves. 

Jn  conclusion  we  ask  you  to  believe  that  in  making  this  api>eal  we 
do  not  desire  to  be  obtrusive,  but  u)ake  it  because  we  believe  your 
committee  and  Congress  desire  to  be  informed  where  good  can  be  done 
and  how  it  can  be  accomplished  ;  because  we  believe  your  committee 
and  Congress  in  seeking  to  build  up  and  benefit  the  whole  community 
desire  to  be  fair  and  impartial ;  because  on  the  line  we  propose  can  you 
best  assist  this  community  and  promote  its  best  and  most  material 
interests,  thereby  benefiting  and  building  u^)  the  whole  country  of  wbicL 
we  are  an  integral  part. 
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STATEMENT  OF  JOHN  URTON,  OF  HANFORD,  TULARE  COUNTY. 

The  Chairman.  What  is  your  profession  ? 

Mr.  Urton.  I  am  a  farmer  and  civil  engineer. 

The  Chairman.  The  settlement  of  Hanford  has  a  very  interesting 
history.     Were  you  among  the  beginners? 

Mr.  Urton.  I  was  among  the  earlier  settlers. 

The  (chairman.  Tell  us  how  they  did  in  Hanford? 

Mr.  Urton.  When  we  started  there  we  had  a  dry  arid  plain,  and  we 
were  very  much  discouraged  by  the  stock-raisers.  They  told  us  that 
the  water  supply  was  insufficient  to  accomplish  anything  by  irrigation, 
and  tliere  was  a  question  whether  the  soil  was  of  that  character  that  it 
would  be  benefited  by  irrigation. 

The  Chairman.  What  time  was  that? 

Mr.  Urton.  That  was  in  1873-'74;  the  earlier  settling  of  the  country^ 
We  were  there  and  a  good  many  of  us  had  nothing  to  get  away  on.  As 
a  result  we  took  hold  to  see  what  we  could  accomplish.  The  situation 
was  such  that  if  we  made  a  failure  we  would  not  be  hurt  much.  Wo 
made  an  examination  of  the  Kaweah  and  Kings  Rivers  to  see  where  we 
could  best  get  the  water.  The  people  were  poor  and  any  engineering  plan 
for  them  had  to  be  within  their  reach.  There  was  no  use  talking  about 
anything  which  required  much  money.  We  had  a  few  beans  and  some 
Dinstangs.  With  what  means  we  had  we  made  a  survey  and  we  found 
that  it  was  within  our  reach  to  introduce  water. 

The  first  canal  I  was  connected  with  was  a  small  ditch  from  the  Kaweah 
Kiver  carrying  75  cubic  feet  of  water  per  second.  That  was  the  original 
size.  We  introduced  that  water  and  we  found  that  things  grew,  that 
we  could  produce  vegetables  of  all  kinds;  and  we  were  encouraged  to 
buihl  ditches.    The  Lakeside  ditch  was  the  next  ditch  built. 

The  Chairman.  Where  was  that  taken  from  ? 

Mr.  Urton.  From  the  Kaweah.  After  we  had  taken  that  out  there 
was  a  ditch  started  from  Kings  lii  ver  called  the  People's  Ditch.  These 
ditches  all  commenced  to  distribute  their  water  at  the  same  time.  The 
subject  was  new  to  us  all,  but  we  grappled  with  it  the  best  we  could. 

The  Chairman.  Were  you  farmers  ? 

Mr.  Urton.  Yes ;  mostly.  We,  of  course,  had  to  find  out  what  kind 
of  grades  our  earth  would  stand,  as  the  soil  was  porous.  We  found 
out  how  to  irrigate,  and  after  that  we  enlarged  these  three  ditches,  and 
after  we  had  introduced  water  our  population  began  to  increase. 

In  the  course  of  four  or  five  years  from  the  beginning  we  irrigated 
with  this  water.  The  People's  Ditch  had  100  feet ;  that  was  the  original 
size.  The  Settler's  Ditch  was  75  feet,  the  Lakeside  Ditch  was  100  feet. 
Then  there  was  the  Mussel  Slough  Ditch,  tiie  last  one  taken  out,  V25 
feet  per  second.  The  lower  Kings  River  Ditch  was  of  the  same  size, 
and  in  the  course  of  five  years  or  six  after  we  started  in  we  gathered 
the  data  of  what  we  had  accomplished  with  the  water,  the  variety  of 
crops  we  produced,  and  all  that  sort  of  thing,  which  data  is  embodied 
lu  the  State  engineer's  report.  We  found  that  we  irrigated  50,000  or 
60,000  acres  of  land  when  we  had  a  full  season,  and  during  our  short 
season  44,000  or  50,000  acres.  I  can  say  that  we  made  some  mistakes 
in  the  construction  of  our  ditches.  Our  rivers  were  not  hard  to  ap- 
proach, and  we  succeeded  in  cutting  our  ditches;  but  we  did  not  make 
our  distributing  ditches  large  enough.  We  found  when  wo  came  to 
apply  the  water  that  we  wanted  larger  sized  ditches.  We  fouwd  V\\^\. 
the  main  canals  should  be  the  same  size  from  begiwnmg  ^o  cw(\,\>^v!,'o^xv9»^ 
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if  thero  is  plenty  of  water  in  the  river  and  yoa  want  to  bring  in  ala^e 
Jiead  of  water  into  your  ditch,  you  have  the  benefit  of  the  whole  ditch. 

Tlie  Chairman.  You  say  you  got  60,000  acres  under  cultivation  within 
five  years. 

iMr.  Urton.  Yes. 

The  Chairman.  How  much  land  have  you  under  cultivation  now! 

Mr.  Urton.  I  am  not  prepared  to  say.  t  have  not  the  figures — actual 
data;  but  I  suppose  75,000 or  80,000  acres. 

The  Chairman.  From  where  did  you  come  originally  t 

Mr.  Urton.  1  am  from  Kentucky. 

The  ChaiRxMAN.  You  had  never  seen  any  irrigation  before  yon  came 
to  California  If 

Mr.  Urton.  Never  saw  an  irrigating  canal  until  I  came  to  this  coun- 
try, except  perhaps  it  was  on  the  car  coming  through. 

The  Chairman.  There  was  none  here  ? 

Mr.  Urton.  There  were  about  3,000  persons  in  the  connty  when  I 
came. 

The  Chairman.  They  were  not  irrigating  t 

Mr.  Urton.  Very  little. 

The  Chairman.  What  was  the  land  worth  when  yon  came  on  to  it! 

Mr.  Urton.  It  was  sage  brush  land,  some  places  alkali.  It  was  not 
a  soil  on  which  you  could  grow  wheat,  for  the  reason  that  if  there  is 
much  alkali  and  short  rain-fall  it  parches  out. 

The  Chairman.  Did  you  raise  crops  on  that  alkali  land  t 

Mr.  Urton.  No. 

The  Chairman.  Had  it  ever  been  done  t 

Mr.  Urton.  They  had  sowed  some  and  raised  hay,  but  it  had  not 
been  a  success. 

The  Chairman.  Since  you  have  irrigated,  has  it  been  a  success  T 

Mr.  Urton.  Yes;  we  raise  as  large  crops  as  anywhere  in  the  State. 

The  Chairman.  What  was  the  land  worth  before  it  was  irrigated  ? 

Mr.  Urton.  What  grazing  land  would  be  worth — $1.50  an  acre. 

The  Chairman.  What  is  it  worth  now? 

Mr.  Urton.  From  $40  to  $125  an  acre,  according  to  location. 

The  Chairman.  IIow  much  land  would  a  farmer  require  to  support 
himself  if  he  should  do  the  work  himself  t 

Mr.  Urton.  If  they  do  the  work  themselves  some  of  them  require 
v(My  little.  But  one  man  could  take  care  of  5  or  6  acres  if  he  be  indus- 
trious. 

The  Chairman.  What  would  be  a  fair  sized  farm  in  this  valley  for 
a  home  for  a  family? 

Mr.  Urton.  If  the  man  did  not  calculate  to  hire  much  labor,  but  cal- 
culated to  do  the  work  himself,  he  could  get  the  best  results  on  from 
20  to  40  acres.    That  would  make  a  very  good  little  farm. 

The  Chairman.  Not  to  exceed  40  acres  If 

Mr.  Urton.  Of  course,  the  more  stock  he  could  raise  the  better  it 
would  be.  With  alfalfa  he  could  have  a  larger  ranch.  But  if  he  con- 
fined it  to  fruits  and  vegetables,  20  to  40  acres  would  make  a  home. 

There  is  another  thing  which  1  desire  to  call  to  your  attention,  and 
inat  is  our  water  supply  and  its  use.  We  have  a  wasteful  system  here. 
Tliese  ditches  which  we  have  in  Mussel  Slough  are  calculated  to  irri- 
gate njore  territory  than  they  are  irrigating.  That  is  my  conclnsioD. 
These  are  the  things  which  1  wish  to  call  to  your  attention,  so  that 
you  may  have  the  benefit  of  our  observation  and  experience. 

The  Chairman.  Are  there  any  public  lands  on  which  reservoirs 
couM  be  built? 
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Mr.  Urton.  Do  you  mean  in  the  mountains  ? 

The  Chairman.  Yes. 

Mr.  Urton.  I  suppose  there  are. 

The  Chairman.  Have  you  examined  the  mountains  to  see  whether 
there  are  lakes  at  the  heads  of  these  streams  ? 

Mr.  Urton.  I  suppose  there  are ;  I  have  never  been  over  these 
streams.  We  depend  a  great  deal  on  seepage  in  these  ditches.  If  we 
had  more  ditches  to  apply  the  water  more  quickly  we  would  do  away 
with  the  labor. 

The  Chairman.  Of  what  use  would  Government  surveys  be  to  yout 

Mr.  Urton.  The  State  has  made  a  good  many  surveys,  and  we  have 
a  good  many  statistics  compiled. 

The  Chairman.  You  have  gotten  along  pretty  well  in  that  direction. 

Mr.  Urton.  Yes.  So  far  as  the  reservoirs  are  concerned,  I  do  not 
know  what  the  last  reports  are.  I  do  not  know  whether  they  have 
given  that  a  thorough  examination  or  not,  but  I  suppose  they  have, 
moderately. 

The  Chairman.  The  reservoir  sites  are  now  reserved  so  that  nobody 
can  take  them.  That  has  been  done  by  Congress.  If  those  sites  are  on 
public  lands  they  may  be  of  use  to  you. 

Mr.  Ubton.  Yes. 


STATEMENT  OF  T.  J.  McQUIDDT,  OF  HANFOBD,  TULABE  COUNTY. 

The  Chairman.  Were  you  one  of  the  colony  that  came  across  the 
plains  and  undertook  this  enterprise  at  Hanford  t 

Mr.  McQuiDDY.  1  am  one  of  that  colony.  1  came  through  from  the 
State  of  Tennessee  to  Mussel  Slough.    I  brought  five  families  with  me. 

The  Chairman.  I  asked  for  information  about  Hanford  because  1 
think  it  is  an  illustration  of  what  may  be  done  in  a  great  many  places 
over  which  we  have  traveled.  Do  not  make  your  statement  a  lengthy 
one,  but  give  your  experience  at  Hanford. 

Mr.  MoQuiDDY.  In  the  year  1873,  as  many  of  you  who  are  familiar 
with  the  history  of  the  United  States  know,  we  had  something  of  a 
financial  panic.  The  result  of  that  panic  was  that  I  found  myself  in 
California  hunting  a  home  for  myself  and  others.  I,  by  accident  more 
than  otherwise,  drove  my  stakes  down  in  Mussel  Slough.  Contrary, 
however,  to  the  judgment  of  a  few  friends  whom  I  had  in  Tulare 
County,  acquaintances  who  had  preceded  me  to  this  country,  my  judg- 
ment was  that  the  soil  was  here.  Arriving  here  in  the  month  of  Octo- 
ber I  found  that  the  heat  was  here,  and  consequently  came  to  the 
conclusion  that  but  one  thing  was  lacking,  and  that  was  moisture.  I 
then  went  to  the  Kaweah  River  and  found  it  flowing  and  unappro- 
priated. The  question  then  was,  could  we  make  the  application  of  the 
water  to  the  land.  In  my  own  judgment  I  thought  we  could,  and, 
getting  a  civil  engineer,  demonstrated  it  by  running  a  line  of  levels 
from  Kings  Biver. 

Then  the  question  was,  how  about  getting  that  water  out  ?  There 
were  two  small  ditches  lower  down  on  the  Kings  River,  which  were 
beiuj^  operated  to  some  extent  and  irrigating  a  small  area  of  land. 
The  result  of  that  irrigation  was  satisfactory  to  me,  it  being  the  first 
I  Ibad  ever  seen. 

Early  in  1874 1  left  with  my  family  and,  as  1  stated,  four  other  fami- 
lies, and  made  what  was  then  known  as  and  called  the  Tennessee  set- 
tiement  in  Mussel  Slough.    In  a  few  days  we  organized  v^Yl^A.  ^9*^Y.w<^^\i 
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as  the  Settlers'  Ditch  Company.  I  think  eighteen  or  twenty  of  us 
joined  in  that  organization.  I  think  there  were  two  men  in  the  com- 
pany who  had  means  enough  to  lay  in  six  months'  provisions.  The  re- 
maining sixteen  members  of  the  company  did  not  havcj  anything.  We 
realized  that  there  was  an  undertaking  ahead  of  us.  It  was  a  big  nn- 
dertaking  to  take  out  the  water  and  irrigate  the  land.  But,  as  Mr. 
Urton  stated,  we  were  there  and  could  not  get  away.  So  we  went  to 
work  and  succeeded  in  getting  the  water  from  the  Kaweah,  from  what 
is  known  as  theOross  Creek  Tunnel.  We  built  the  Settler's  Ditch  in  two 
years.  We  succeeded  in  irrigating  an  area  of  land  there  covering  our 
homes,  with  the  happy  results  of  big  yields. 

It  is  not  necessary  to  go  into  detail  and  tell  you  how  we  did  it;  but 
we  did  it.  We  had  yields  of  wheat  and  barley  running  from  20  to  CO 
bushels  to  the  acre.  We  had  fine  melons,  large  squashes,  and  an  abun- 
dance of  everything  that  we  wanted  that  would  grow  on  the  land.  Of 
course,  our  fruits  did  not  come  on ;  our  orchards  were  planted  since. 
But  you  see  what  can  be  done  by  irrigation.  [Pointing  to  an  exhibit 
of  fruit  and  vegetables  in  front  of  the  committee.] 

The  Chairman.  Is  a  portion  of  that  fruit  from  Hanford  t 

Mr.  McQuiDDY.  A  portion  of  it  from  Hanford  and  vicinity,  and  a 
portion  is  from  Visalia  and  the  neighborhood  of  Tulare — all  the  result 
of  irrigation.    That  is  the  history  in  brief. 

The  Chairman.  Did  you  have  any  accumulate<l  capital  to  aid  you  in 
any  way  until  after  you  got  your  land  irrigated  I  Did  anybody  come 
in  to  assist  you  with  capital,  or  did  you  do  it  yourselves? 

Mr.  McQuiDDY.  That  will  draw  out  a  statement.  After  one  year's 
work  on  the  ditch  we  found  ourselves  without  means.  We  went  out  in 
harvest  time  and  accumulated  enough  to  buy  a  few  sacks  of  flour,  and 
went  to  work  again.  The  ditch  was  uotcompleted,  and  the  question  was, 
wLat  could  be  done  to  go  on  with  the  work.  We  could  not  live  without 
water,  and  we  could  not  prosecute  the  work  without  some  means.  It 
was  suggested  that  if  we  would  incorporate  a  company  and  make  it  re- 
sponsible for  any  debts  that  might  be  contracted,  we  could  find  some 
one  who  could  loan  us  money.  We  said,  we  have  done  so  much;  we 
have  demonstrated  to  every  thinking  man  that  we  can  accomplish 
everything  that  we  have  started  out  to  do,  and  if  we  issue  scrip  and 
pay  ourselves  off  in  that  scrip  for  our  work  we  can  find  men  to  furnish 
us  supplies.  We  did  that,  and  it  worked  handsomely.  The  scrip  was 
issued  to  us,  we  pledged  it  as  security  to  Mr.  Jacobs,  of  Visalia,  and 
others,  and  we  raised  money  and  provisions  that  enabled  us  to  complete 
our  ditches.  The  ditches  being  completed,  we  went  to  work  and  culti- 
vated our  lands,  raise<l  crops,  harvested  them,  paid  our  debts,  and  we 
are  now  a  hap])y  ])eople. 

The  Chairman.  How  long  was  the  ditch  that  you  constructed  ! 

Mr.  McQuiDDY.  It  was  14  miles  when  first  constructed,  and  it  is 
some  18  miles  now.  About  the  same  time  Settler's  Ditch  was  built 
Lakeside  Ditch  was  built,  which  went  through  the  same  ordeal,  except 
a  little  more  capital  was  invested.  The  People's  Ditch  was  gotten 
through  at  the  same  time  and  upon  the  same  i)lan,  and  the  Lower 
King's  River  J)itch  was  constructed  in  the  same  way. 

The  Chairman.  Then,  with  these  three  ditches,  you  irrigate  75,000 
acres  of  land. 

Mr.  McQuiDDY.  Yes.  It  was  said  by  some  people  that  we  lived  on 
bean  and  crow  until  we  got  those  ditches  constructed.  The  land  in 
Mussel  Slough  is  worth  from  $25  to  $125  per  acre. 

The  Chairman.  What  was  U  \^ortU  when  j^ou  began*? 
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Mr.  MoQuiDDY.  I  would  have  to  say  tbat  Mr.  SuUivand,  an  old 
stockholder  in  the  company,  stated  on  oath  that  he  would  not  pay  25 
cents  an  acre  for  it.  It  was  a  dry,  sandy  plain.  But  it  was  rich  land — 
some  of  it  too  strongly  impregnated  with  alkali. 


STATEMENT  OF  TIPTON  LINDSAY,  OF  VISALIA,  TULARE  COUNTY. 

The  Chaibman.  Give  us  any  information  that  you  may  have  on  the 
subject  of  irrigation  of  arid  lands  and  the  use  of  water,  and  state  what 
use,  if  any,  Government  surveys  would  be  to  you,  if  you  have  consid- 
ered the  matter. 

Mr.  Lindsay.  I  will  very  briefly  and  more  particularly  speak  in  ref- 
erence to  the  United  States  land  district.  For  thirty  years  I  have  been 
a  resident  of  this  district.  It  is  situated  between  tlie  third  and  eighth 
standard,  ranges  13  and  38  east  from  Mount  Diablo,  and  embraces 
tiiree  hundred  Government  townships.  According  to  our  State  en- 
gineer, one  hundred  and  twenty-five  of  those  townships  are  susceptible 
of  irrigation,  and  about  twenty-five  do  not  require  irrigation  to  pro- 
duce ordinary  agricultural  crops.  Hence,  about  one-half,  not  quite 
7,000,000  acres,  is  agricultural  land  of  the  best  quality. 

As  I  stated,  I  have  resided  here  thirty  years,  and  my  occupation  has 
been  so  varied  that  I  have  visited  on  horseback  almost  every  township 
in  the  valley,  and  have  visited  all  the  regions  in  the  mountain  country 
where  horsemen  can  go,  and  I  have  assisted  to  some  extent  in  making 
the  canals  which  now  irrigate  a  portion  of  this  district. 

Irrigation  commenced  here  in  1871.  Prior  to  that  time  only  a  few 
gardens  had  been  irrigated  by  stock-raisers.  Since  1871  we  have  irri- 
gated within  this  land  district,  which  embraces  more  than  half  of 
Fresno,  all  of  Tulare  and  half  of  Kern  Counties,  twenty- two  townships. 
The  White  Eiver,  the  Tule,  Deer  Creek,  and  Kings  River  afford  ani])le 
water  to  irrigate  our  one  hundred  and  twenty-five  townships,  which 
our  engineer  tells  us  are  susceptible  of  irrigation.  We  have  Mount 
Whitney,  which  is  the  highest  mountain  in  the  United  States,  and  we 
have  the  largest  trees  discovered  on  the  continent. 

The  Chairman.  State  the  size  of  your  trees. 

,Mr.  Lindsay.  The  General  Grant  is  41  feet  in  diameter,  and  all  the 
other  trees  are  almost  of  that  size. 

The  Chairman.  What  is  the  highest!    Has  it  been  measured? 

Mr.  Lindsay.  Not  to  my  certain  knowledge.  I  measured  it  as  well 
as  I  could  when  I  visited  there,  and  I  cail  it  something  over  300  feet. 
A  little  part  of  the  trunk  is  broken  away.  In  this  land  district  the 
mountains  are  so  situated  that  on  the  north  side  in  shady  spots  we  have 
perpetual  snow.  In  this  valley  where  you  are  now,  and  you  are  about 
in  the  center  of  the  United  States  land  district,  the  gardens  bloom  every 
month  in  the  year,  and  while  we  are  misrepresented  in  reference  to 
climate,  I  say  to  you,  Senators  and  Eepresentatives,  that  I  have  livc^d 
here  and  raised  a  family,  have  been  here  for  thirty  years,  and  have 
never  missed  a  meal,  and  my  family  has  been  as  healthy  as  I  could  wish 
to  see. 

Now,  we  have  one  hundred  townships  to  irrigate,  and  the  water  that 
we  have  been  using  in  our  wasteful  way  has  been  pretty  well  con- 
sumed or  buried  in  the  sand.  We  are  at  this  time  only  supporting 
about  eight  persons  to  the  square  mile,  while  we  are  capable  of  sup- 
];>ort]ng  eighty,  and  not  supporting  them  as  European  i)aupers  but  as 
American  citizens.    But  1  ])ronii8ed  to  be  brief. 
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Tlie  people  whom  I  represent  do  not  expect  or  believe  that  the  Con- 
^reHs  of  tlie  United  StateR  has  arrived  at  that  stage  of  liberality  or  that 
intelligence  in  reference  to  irrigation  that  King  James  did  in  the 
twelfth  century,  when  he  drove  all  the  Moors  out  of  Spain  and  found 
there  an  irrigation  system  not  dissimilar  from  ours  of  to-day.  But  we 
do  ask  you,  as  Kepresentatives,  to  report  back  that  we  ask  to  have  re- 
served the  lands  which  the  Government  now  owns  on  the  ridges  of  oar 
mountains  and  at  the  heads  of  our  rivers,  that  we  may  have  reservoirs 
to  hold  a  sufficiency  of  water  for  purposes  of  irrigation.  We  ask  that 
the  growth  there  shall  not  be  burned  off  annually  by  foreigners  and 
sheep-herders,  leaving  our  hills  bare  and  thus  allowing  our  waters  to 
be  gone  in  April  when  they  should  be  there  in  June. 

1  have  from  observation  and  from  information  obtained  from  others 
familiar  with  that  locality  prepared  a  small  plat  of  the  townships, 
thinking  that  the  land  there  should  be  reserved. 

The  Chairman.  What  is  your  opinion  about  the  propriety  of  repeal- 
ing all  laws  tor  the  sale  of  timber  land  and  having  the  Government  deal 
the  timber  out  to  those  who  may  require  it,  under  regulations  that  shall 
preserve  the  undergrowth — allowing  everybody  to  have  as  much  tim- 
ber as  they  may  need  for  their  use?  Do  you  think  that  would  help  to 
stop  this  destruction  of  timber  t 

Mr.  Lindsay.  In  this  land  district  with  which  I  am  entirely  famil- 
iar it  ought  to  be  stopped,  and  should  have  been  stopped  five  years 
ago. 

The  Chairman.  Have  the  speculators  to  any  considerable  extent  in 
this  district  purchased  the  timber? 

Mr.  Lindsay.  It  is  difficult  to  judge  whether  they  are  speculators  or 
not.  Of  (iourse,  only  one  individual  can  take  a  quarter  section.  That 
is  all  that  has  been  taken.  Still  a  number  of  sections  have  fallen  into 
one  company's  hands.  There  is  still  a  part  of  it  owned  by  our  citizens 
— one-quarter  section.  That  is  all  that  has  been  taken  in  the  last  three 
years. 

The  Chairman.  Have  you  observed  what  effect  the  denuding  of  the 
hills  has  had  upon  the  streams? 

Mr.  Lindsay.  Certainly;  in  my  judgment,  in  the  last  decade  the  water 
supply  has  been  less  late  in  the  season  than  in  preceding  years. 

The  Chairman.  The  snow  keeps  back  the  moisture  until  late  in  the 
season  *? 

Mr.  Lindsay.  Yes ;  particularly  in  the  mountains  where  this  limber 
belt  was  so  dense  that  the  snow  remained  until  July.  But  they  have 
burned  it  off  to  get  their  stock  through,  especially  the  sheep,  and  large 
forests  and  bodies  of  timber  have  been  destroyed. 

The  Chairman.  If  the  growth  were  allowed  to  remain,  would  it  re- 
produce quickly  If 

Mr.  Lindsay.  Yes,  if  let  alone. 

The  Chairman.  Have  you  paid  attention  to  the  duty  of  water  in  this 
section  I    How  much  is  required  to  irrigate  an  acre  of  land? 

Mr.  Lindsay.  I  can  not  give  you  any  certain  figures  on  that  head. 
I  can  only  say  that  10  inches  of  rain-fall  properly  distributed  will  raise 
an  ordinary  agricultural  crop. 

The  Chairman.  You  spoke  of  the  water  being  very  wastefuUy  used 
now. 

Mr.  Lindsay.  That  is  owing  to  strife  between  the  different  compa- 
nies, and  the  fact  that  we  run  the  water  for  miles  over  beds  of  sand  when 
itshould  be  in  the  proper  channel. 
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STATEMENT  OF  M.  E.  DE  WITT,  OF  TULARE. 

The  Chairman.  Make  any  statement  which  you  may  desire  to  make 
in  regard  to  irrigation. 

Mr.  DeWitt.  If  there  is  any  point  upon  which  you  particnlarl}^  wish 
information,  I  wish  you  would  ask  questions. 

The  Chairman.  How  long  have  you  resided  in  Tulare  County  ? 

Mr.  DeWitt.  Twelve  years. 

The  Chairman.  What  is  your  occupation  1 

Mr.  DeWitt.  Farmer. 

The  Chairman.  Have  you  farmed  by  irrigation  If 

Mr.  DeWitt.  Yes. 

The  Chairman.  What  kind  of  crops  do  you  raise  If 

Mr.  DeWitt.  Principally  alfalfa — some  fruit  and  grapes. 

The  Chairman.  How  much  alfalfa  do  you  raise  to  the  acre;  how 
much  can  you  get  in  a  year  f 

Mr.  DeWitt.  I  have  cut  as  high  as  8  tons  to  the  acre. 

The  Chairman.  How  much  is  an  average  crop  when  well  attended? 

Mr.  DeWitt.  Two  or  three  tons  to  the  acre  for  a  cutting. 

The  Chairman.  How  many  cuttings  in  a  year? 

Mr.  DeWitt.  From  three  to  four;  that  is  with  plenty  of  water. 

The  Chairman.  Then  the  average  crop  would  be  6  tons  to  the  year  ? 

Mr.  DeWitt.  Upon  the  average,  yes.  it  would  run  from  6  to  8  tons ; 
probably  6  tons  would  be  an  average. 

The  Chairman.  Have  you  been  up  in  the  mountains  here,  and  are 
you  familiar  with  Mount  Whitney? 

Mr.  DeWitt.  No,  I  am  not  familiar  with  Mount  Whitney.  I  am  not 
that  far  back. 

The  Chairman.  You  have  not  examined  them  with  the  view  to  find- 
ing places  for  the  storage  of  water  ? 

Mr.  DeWitt.  No,  I  have  not. 

The  Chairman.  Is  there  now  plenty  of  water  for  all  the  land  in  this 
connty  ? 

Mr.  DeWitt.  Oh,  no. 

The  Chairman.  What  proportion  of  it  has  water? 

Mr.  DeWitt.  I  would  say  that  probably  there  is,  under  the  present 
djBtem,  water  enough  for  one  tenth  of  it. 

The  Chairman.  You  think  it  could  be  very  much  improved  ? 

Mr.  DeWitt.  It  could  be,  indeed. 

The  Chairman.  By  storing  it  and  saving  it  in  proper  reservoirs  ? 

Mr.  DeWitt.  Yes;  by  taking  the  water  all  out  before  it  reaches  the 
sand-beds  in  the  valley  and  putting  it  into  the  main  canal  on  each  side 
of  the  river,  even  before  it  leaves  the  mmmtains  or  foot-hills.  In  that 
way  there  could  be  one-half  or  two-thirds  of  the  water  saved. 

The(3HAiRMAN.  Is  there  anything  further  that  you  wish  to  say  ? 

Mr.  DeWitt.  There  is  one  point  I  would  like  to  say  a  word  about, 
and  that  is  with  regard  to  the  sinking  of  water  into  the  sand-beds. 
Here  we  have  a  granite  and  sand  formation.  On  the  Tule  Itivcr  some 
years  ago  there  was  an  artesian  well,  an<l  while  the  water  flowed  in 
that  river  that  well  flowed  an  inch  and  a  half  over  the  casing,  and  when 
the  water  recexled  in  the  Tule  liiver,  it  receded  in  the  well — went  down 
3  or  4  feet  below  the  surface.    The  first  flow  was  struck  at  300  feet. 

The  Chairman.  I  think  it  is  obvious  that  the  water  sinks  in  the 
gravel.  There  is  gravel  up  above,  and  the  water  sinks  in  that  and  gets 
into  the  clay  strata.    When  you  tap  it  below  yov\\inw^\\i\\\>.   'IXvdXx^ 
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an  iirtosian  sni)i)ly,  siud  when  tlie  aui)ply  is  dried  up  the  well  will  be 
dry. 

Mr.  DeWitt.  That  water  will  not  reach  the  surface  except  by  tap- 
j)ing  the  artesian  supply.  The  waste  is  very  great.  We  only  ^eta 
small  portion  of  the  water.  Our  ditches  come  out  from  the  foot-hilLs 
almost  to  the  lake,  and  the  system  is  very  crude.  But  the  storage  of 
water  and  the  taking  of  water  out  in  main  canals  ou  each  side  of  tiie 
channel  would  increase  the  supply  sufficiently  to  irrigates  the  entire 
(Kmntrv. 

This  fruit  which  you  see  here,  a  good  i)ortion  of  it,  is  raised  on  land 
which,  when  I  came  to  this  connty  twelv^e  years  ago,  was  absolutely 
desert  land.  No  man  (iould  make  a  living,  raise  grain  or  wheat  or  any 
other  kind  of  crop.  1  know  that  myself,  and  1  was  superintendent  of 
the  canal  when  the  water  was  lirst  brought  into  this  section  of  tlio 
country. 

STATEMENT  OF  J.  M.  MOORE. 

Mr.  Chairman  and  gentlemen,  I  will  state  that  I  have  been  in  this 
conntry  for  fourteen  years,  engaged  in  farming,  with  and  without  irri- 
gation, ])rincipally  with  it,  raising  wheat;  and  in  that  time  there  has 
been  out  of  fourteen  crops  planted  without  irrigation  but  seven  reaf)e(l. 
Anything  that  was  irrigated,  of  course,  succeeded,  and  as  a  rule  the 
crops  that  are  raised  even  in  good  years  without  irrigation  will  not 
yiehl  as  heavy  as  those  that  are  irrigated.  This  year  I  had  a  piece  of 
ground,  and  the  water  came  down  in  January,  before  I  plowed.  I 
turned  some  on  one  evening  and  in  a  short  time  liooded  about  20  acre.s. 
As  soon  as  J  could  go  on  to  it  I  plowed  the  whole  piece.  There  were 
130  acres  that  I  sowed  in  grain.  Where  the  water  was  run  onto  the 
latul  the  yield  was  25  bushels  to  the  acre,  and  where  it  did  not,  the 
yield  was  7 ;  and  it  was  i)ut  in  at  the  same  time. 

The  Chairman.  This  was  winter  irrigation? 

Mr.  Moore.  This  was  winter  irrigation.  My  experience  has  been 
this  year  as  well  as  other  years — and  1  have  been  engaged  in  harvest- 
ing and  running  thrashing  machines  in  this  county,  and  I  have  l)een 
over  a  great  portion  of  it — that  where  they  had  water  or  the  benefit  of 
it  they  had  a  crop  that  paid;  but  where  they  did  not,  the  yield  was 
very  light,  not  suflicient  to  ])ay  expenses.  There  is  no  use  in  takiujj 
land  in  this  county  to  farm  without  water  to  depend  on,  because  you 
can  not  make  a  living  out  of  it  for  ten  years,  and  support  a  family  ;  and 
probably  the  more  acres  a  man  has  the  worse  off  he  will  be.  But  with 
water  and  a  fair  amount  of  land,  ICO  acres,  he  would  have  no  trouble 
in  making  a  living,  and  at  much  less  expense. 

But  in  relation  to  land  in  alfalfa.  1  find  that  wheat  impoverishes  our 
land ;  it  becomes  poorer  with  every  crop  we  take  off,  whether  we  irri- 
gate it  or  not.  But  wo  can  put  it  in  alfalfa,  and  it  will  pay  a  large 
revenue  where  they  have  water,  and  will  pay  interest  on  a  valuation  of 
$100  per  acre,  and  it  will  be  better  land  in  ten  years  than  it  was  before 
it  was  pnt  in  alfalfa;  that  is  to  say,  it  will  produce  more  grain  after  it 
has  been  in  alfalfa  for  ten  years  with  water,  and  after  it  has  been 
plowed  up. 

The  Chairman.  Is  there  anything  in  the  water  which  you  speak  of 
in  producing  continuous  crops  of  wheat! 

Mr.  Moore.  I  do  not  know  that  there  is.  I  did  not  notice  any  par- 
ticular difference.  Of  course,  water  impregnated  with  alkali  would  not 
be  as  goo(]  as  water  in  a  purer  state.    ^Via.t  \^  wxy  experience  with  it. 
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I  thiuk  from  my  experience  in  tliis  county  that  the  only  boj)e  for  tbe 
comty,  and  the  only  way  that  the  i)eople  can  make  a  living  here,  is 
through  a  system  of  irrigation.  With  that  the  county  is  capable  of 
supporting  a  very  large  population  ;  but  without  irrigation  tbe  popula- 
tion must  be  limited,  and  the  land  of  very  little  value;  because  if  you 
take  away  entirely  the  influence  of  water  the  land  will  not  produce  a 
crop,  on  an  average,  every  other  year. 

The  Chairman.  Will  it  i)roduce  all-around  crops  ? 

Mr.  Moore.  No;  it  will  not. 

The  Chairman.  A  farmer  can  not  go  on  and  produce  all-around  crops 
and  support  a  family  without  water  I 

Mr.  Moore.  No;  he  would  only  raise  small  grain;  something  that  he 
could  put  in  in  the  winter. 


STATEMENT  OF  A.  0.  EBWIN,  OF  TULAKE. 

The  Chairman.  What  is  your  profession  I 

Mr.  Erwin.  1  am  a  farmer. 

The  Chairman.  Do  you  farm  in  this  county  ? 

Mr.  Erwin.  Yes. 

The  Chairman.  By  what  means  do  you  farm  I 

Mr.  Erwin.  By  irrigation. 

The  Chairman.  State  anything  that  you  J:bink  would  be  of  interest 
to  the  committee. 

Mr.  Erwin.  My  experience  has  been  only  of  recent  date,  and  I  do 
not  know  that  1  could  add  anything  to  what  has  been  sai<l  about  tbe 
means  of  procuring  water.  My  knowledge  is  after  tbe  water  is  upon 
tbe  land.  As  to  the  sources  of  supply  and  the  amount  to  be  obtained, 
I  do  not  know  anything.  I  raise  alfalfa,  stock,  and  fruits,  and  as  1  liav<», 
said,  I  have  been  here  but  a  short  time,  and  our  fruit  trees  are  not  bear- 
ing, so  that  I  would  not  be  able  to  give  any  idea  of  the  returns  we  ex- 
l)ect  to  receive.  Alfalfa  being  a  crop  realized  very  soon,  1  know  tbe 
value  of  our  land  for  that  purpose.  We  have  hopes  in  the  direction  of 
liuit,  because  we  have  seen  what  has  been  done  by  those*  who  cnnie 
here  earlier,  and  who  have  trees  and  vines  that  are  bearing. 

The  Chairman.  You  require  irrigation  to  produce  trees  and  vines  I 

Mr.  Erwin.  Yes. 

The  Chairman.  Then  you  have  had  no  experience  that  would  Jtistify 
you  in  saying  anything  further  f 

Mr.  EEWIN.  In  alfalfa  we  find  a  very  remunerative  cro]).  We  expect 
usually  five  to  six  tons  per  acre  every  growing  season. 

The  Chairman.  What  do  you  do  with  alfalfa? 

Mr.  Erwin.  Sell  it. 

The  Chairman.  How  much  ])er  ton  do  you  receive  for  it  I 

Mr.  Eewin.  From  $5.50  to  $7.50  per  ton  at  the  stack.  Aside  from 
the  amount  we  get  for  our  hay  we  usually  get  from  $12  to  $15  per  iuw 
for  winter  pasturage,  as  alfalfa  affords  pasturage  the  entire  year.  Dnr 
iug  the  winter  w^e  take  in  outside  stock  and  our  own  stock,  and  ii  ;if 
fords  U8  that  much  per  acre.  We  have  a  young  vineyard  started,  and 
a  young  oix'hard  started.  The  trees  are  growing  in  a  thrifty  n  aimer, 
and  this  season  we  harvested  the  tirst  croj).  Of  course  it  is  sn)jill — it 
18  not  a  fair  showings  There  are  others  who  can  give  you  an  idea  of 
what  it  will  do.  By  a  proper  mode  of  irrigation  we  (^an  do  well.  We 
can  get  too  much  as  well  as  too  little  water,  you  know.  Our  uUalCa  vvv\ 
>?^ier  puce  a  year^  our  trees  and  vines  of  eettam  kvuOi^  oV  Vv\x\\»  ^v^ 
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water  less  than  that.  An  orchard  well  started,  well  rooted,  m  a  good 
healthy  condition,  will  do  watered  once  every  other  year.  We  water  by 
tloodiuj?,  bj^  bringing  the  water  onto  the  land  and  C50vering  theentira 
surface,  and  the  ground  retains  the  moisture.  A  crop  we  had  charge  of 
we  raised  what  would  be  80  bushels  of  Egyptian  corn  per  acre.  We 
cut  that.  That  shows  that  with  a  proper  amount  of  irrigation  oar  soil 
will  produce  everything  in  abundance. 


STATEMENT  OF  E.  A.  BBOILEB. 

The  Chairman.  Are  you  familiar  with  the  mountains  ?  We  want  a 
description  of  the  mountains.  Tell  us  how  they  retain  the  snows,  what 
there  is  up  in  them,  and  what  is  necessary  to  be  done  to  preserve  the 
moisture. 

Mr.  Broiler.  I  have  been  back  in  the  Sierra  Nevadas  for  two  sea- 
sons ou  fishing  excursions.  We  went  up  to  the  foot  of  Mount  Whit- 
ney. We  talked  with  the  sheep  men  who  go  in  there  in  the  summer 
and  get  what  grass  they  can.  They  also  burn  up  dead  tim^jer  and 
everything  in  their  way,  and,  as  a  matter  of  course,  since  the  burning 
down  of  the  timber  and  the  destruction  of  young  trees,  young  forests, 
the  snow  melts  off  a  great  deal  more  rapidly  than  it  did  a  few  years 
ago,  when  it  was  covered  with  underbrush.  That  is  what  they  tell  me 
back  there.  , 

The  Chairman.  Is  that  true  all  along  the  Sierra  Nevada  Monntainst 

Mr.  Broilkr.  It  is,  so  far  as  1  have  gone. 

The  Chairman.  What  remedy  would  you  suggest  tor  that! 

Mr.  Broiler.  1  believe  there  should  be  some  way  to  keep  the  Gov- 
ernment lands  from  being  run  over  by  people  who  pay  nothing  for  them, 
by  foreigners,  not  even  voters— men  who  go  out  there  in  the  summertime 
with  herds  of  sheep  and  destroy  our  forests.  There  should  be  some- 
thing done  to  stop  them.  The  timber  is  as  far  back  as  Mount  Whitney, 
too  far  back  to  bring  it  out  as  lumber.  It  is  60  or  70  miles  back  there. 
Tiiere  are  tine  chances  there  for  reservoirs.  There  are  two  lakes  on 
Kern  River,  one  a  mile  long  and  a  half  mile  wide,  and  it  is  quite  level 
land  around  them,  with  a  gulch  at  the  lower  end,  where  a  dam  150  or 
200  feet  would  run  water  back  2  or  3  miles. 

The  Chairman.  Are  there  any  flats  there  that  discharge  through  a 
narrow  gorge  f 

Mr.  Broiler.  Yes,  some  small  and  some  large. 

The  Chairman.  How  is  it  on  these  other  rivers — Kings  Eiver  and 
White  Biver? 

Mr.  Broiler.  Kings  liiver  is  as  large  a  river  as  the  Kern  Eiver,  bat 
I  have  had  very  little  experience  up  on  Kings  Biver. 

The  Chairman.  How  is  the  White  River! 

Mr.  Broiler.  I  understand  there  are  some  flats  there ;  and  on  Tule 
Kiver  there  are  some  flats.  On  Kern  River  there  have  been  some  sur- 
veys where  there  are  some  places  for  reservoirs — down  near  the  Kaweah. 

The  Chairman.  That  is  for  this  county. 

Mr.  Broiler.  Yes;  that  is  for  this  county.  And  I  wish  to  say  in 
connection  with  the  Kaweah  River  that  we  do  not  use  a  quarter  or  a 
fifth  of  the  water  that  comes  out  of  that  river. 

The  Chairman.  Even  during  the  season  that  you  are  irrigating f 

Mr.  Broiler.  Yes.  The  water  that  comes  out  of  the  mountains 
goes  into  a  hard  flat.  Tujii  down  a  thousand  feet  of  water  at  the  head 
of  the  stream^  and  before  it  covu^^  ou\>^Oi\vv»>«m^*^00  or  300  feet  of  water, 
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and  about  two-fifths  or  three-fourths  would  be  wasted  in  the  flats.  We 
should  have  some  system  of  irrigation.  Water  could  be  brought  out  of 
the  Kaweah  where  it  comes  out  of  the  mountains  with  a  canal  on  each 
side  of  the  river  on  solid  firm  ground.  If  that  were  done,  we  would 
have  water  enough  to  irrigate  this  whole  county.  As  it  is  now,  there 
18  not  enough.  On  the  hoadwat^^rs  of  the  Kern  there  is  a  scope  of 
country  50  miles  wide,  as  fine  as  a  park.  We  are  anxious  that  that 
should  be  set  aside  as  a  Government  reservation,  and  if  you  will  do  it, 
I  think  the  people  of  this  county  will  build  a  wagon  road  up  to  Mount 
Whitney  and  give  the  people  a  chance  to  go  there. 
The  committee  adjourned  to  meet  on  call  of  the  chairman. 


STATEMENT  OF  SAMUEL  FOWLER,  OF  TULARE. 

The  Chairman.  The  committee  will  hear  your  views. 

Mr.  Fowler.  When  we  first  brought  water  to  irrigate  the  land 
around  Tulare  the  old  settlers  said  that  we  could  not  bring  the  water 
on  the  dry  plains.  The  water  had  left  the  old  channels  and  had  made 
i\  new  channel,  known  by  the  name  of  St.  John.  We  knew  if  we  turned 
the  water  back  into  the  old  channels  where  it  ran  before  the  flood  of 
1862  we  would  have  a  hard  job,  for  the  streams  that  were  filled  with 
sand  had  grown  full  of  willows,  which  would  have  to  be  grubbed  out 
and  then  the  sand  scraped  out.  The  land  was  Very  rich  on  the  old 
channels,  and  the  best  of  the  land  could  be  bought  from  $4  to  $6  per 
acre.  We  knew  the  value  of  water  on  the  west  side  in  Merced  County, 
which  made  us  undertake  the  enterprise.  We  got  a  little  water  on  the 
land  in  1875.  In  1876  the  barley  grew  4  feet  high  on  land  tl^at  was 
made  wet  in  1875. 

•  The  land  by  the  side  of  that  irrigated  land,  and  which  only  had  the 
benefit  of  the  rains,  grew  1  foot  highand  dried  up  and  made  no  grain. 
We  knew  the  land  was  well  adapted  for  irrigation  and  that  under  such 
a  system  it  would  increase  in  value  at  least  twofold.  A  few  of  us  kept  at 
work  to  bring  the  water  into  this  neighborhood  until  we  succeeded.  A 
new  life  began  for  Tulare.  Orchards,  vineyards,  and  alfalfa  fields  were 
planted.  The  horses  in  place  of  being  turned  out  on  the  plains  to  be 
"  locoed  ^  ♦  and  become  useless  were  turned  into  the  alfalfa  and  got  fat. 
Hogs  got  on  the  alfalfa,  and  then  we  got  hogs  with  short  noses  and 
sold  the  ones  that  had  noses  a  yard  long  that  had  to  go  to  the  lake  and 
run  them  down  to  the  mussel  shells  to  make  a  living.  We  began  then 
to  see  the  wilderness  blossom  as  the  rose.  Men  who  had  money  came 
into  the  country  and  bought  land.  One  firm  bought  10,000  acres  of 
land  and  planted  it  in  fruit  and  vines  (raisin  grapes).  They  recently 
told  me  that  it  would  take  one  thousand  hands  next  year  to  harvest  and 
take  care  of  the  fruit,  etc.  With  water  we  can  raise  two  crops ;  first  a 
wheat  crop,  irrigate  the  land,  and  when  the  wheat  is  harvested  plow 
and  plant  corn,  which  will  keep  the  weeds  from  growing. 

That  is  two  crops  with  one  irrigation.    We  thought  we  were  happy. 

Water  is  the  salvation  of  this  region.  While  we  learned  the  value 
of  the  water  the  men  on  the  old  channels  learned  the  same.  As  we 
had  tamed  the  water  in  part  into  the  old  channel  we  took  the  water 
oat  by  ditches  as  needed.    For  the  lack  of  sufficient  money  to  keep  out 

of  these  old  channels  we  got  into  trouble.    Men  living  on  them  below 

«■  ■  I  ■ »  II  — 

*A  poiaonooa  weed  which  destroys  aminals  that  feed  npou  it. 
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where  our  water  was  taken  out  brought  suits  against  us,  such  as  ripra 
1  ian  chiinis,  etc.  What  water  they  did  not  want  to  use  they  permitted 
to  go  to  the  lake,  and  a  great  deal  of  money  has  been  spent  in  lawsuits 
and  much  hard  feeling  had  been  engendered,  which  has  stopped  the 
growth  of  this  part  of  the  country.  We  have  made  a  move  to  rem^y 
til  is  trouble,  and  we  have  organized  an  irrigation  district  under  the 
if>  Wright  law."  We  now  feel  encouraged  by  the  fact  that  there  are 
some  men  in  Congress  that  are  taking  interest  in  the  men  that  feed  the 
hungry  of  the  United  States. 

Adjourned. 


Bakebsfield,  Oal.,  August  31, 1889. 

The  committee  met  pursuant  to  the  call  of  the  chairman. 
Present:   Messrs.  Stewart  (chairman)  and  Eeagan^   also  Director 
Powell. 

STATEMENT  OF  0.  BROWN,  OF  BAEEBSFIFJJ). 

The  Chairman.  What  is  your  occupation  f 

Mr.  Brown.  A  farmer. 

The  Chairman.  How  long  have  you  been  farming  f 

Mr.  Brown.  Eight  years. 

The  Chairman.  What  crops  do  you  raise  f 

Mr.  Brown.  Alfalfa,  corn,  and  some  other  things.  I  also  attempted 
to  raise  some  wheat.  What  I  wish  to  talk  about  is  with  regard  to  the 
people  who  have  staid  on  these  arid  lands.  I  have  IGO  acres.  We 
are  obliged  to  abandon  the  land  for  the  reason  that  we  have  no  water. 
We  have  perfected  our  ditches  and  paid  for  our  land,  but  wo  have  been 
obliged  to  abandon  it  because  of  lack  of  water.  We  are  now  living  on 
rented  land  in  Bakersfield. 

Tlie  Chairman.  Is  there  any  unappropriated  water  supply  that  could 
be  gotten  ? 

Mr.  Brown.  That  is  what  I  wish  to  talk  about.  The  Kern  River  here 
is  appropriated  to  a  great  extent  by  a  large  water  monopoly,  a  water 
company.  That  is  to  say,  the  natural  flow  of  the  Kern  River  is  taken 
up.  But  there  is  a  Hood  llow  that  I  do  not  think  is  appropriated  by 
anybody.  That  is  the  point  which  the  people  on  these  plains  wish  the 
committee  to  understand.  There  is  water  that  could  be  properly  stored, 
enough  to  irrigate  the  whole  country. 

The  Chairman.  What  do  you  know  of  the  facilities  for  storing  water ! 
Have  you  examined  to  see  if  there  are  places  that  could  be  used  for  that 
purpose  1 

Mr.  Brown.  I  have  not  examined ;  but  I  know  many  persons  who 
have  been  around  the  headwaters  of  the  Kern  River. 

The  Chairman.  Where  are  those  places  situated  ?  Are  they  on  the 
j)ublic  lands'? 

Mr.  Brown.  I  do  not  know,  but  I  believe  there  are  places  on  public 
lands  where  these  flood  waters  could  be  stored.  But  what  I  was  going 
to  say  is  this  :  the  company  that  has  appropriated  the  natural  flow  of 
the  river  purposes  to  build  a  reservoir  down  at  the  mouth  of  the  river 
near  Buena  Vista  Slough.  That  is  a  bad  idea,  and  for  this  reason  :  W^hen 
the  water  is  run  off  millions  of  gallons  would  run  to  waste  that  could 
be  brought  here  for  irrigation  ])urposes.  If  the  water  should  be  stored 
in  Buena  Vista  Slough  it  would  only  irrigate  one  man's  laud ^  whjl^  if 
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it  were  stored  in  the  moautaius  and  taken  in  ditches  after  it  comes  on 
the  plains  it  would"  irrigate  every  acre  of  land  within  a  radius  of  40 
miles  from  where  it  comes  oat  of  the  mountains  to  where  it  gets  on  the 
plains. 

The  Chairman.  Would  public  surveys  determine  some  of  the  ques- 
tions that  now  perplex  you  f 

Mr.  Brown.  It  would  determine  some  of  these  matters.  There  was  a 
survey  made  by  an  engineer  of  California  ;  and  I  saw  a  report  of  that 
survey.  That  report  stated  that  there  was  sufficient  water  if  it  were 
properly  stored. 

The  Chairman.  Do  you  regard  a  survey  of  these  reservoir  sites  as  im- 
portant! 

Mr.  Brown.  It  is  very  important.  But  I  wish  to  say  that  inasmuch 
as  there  are  more  or  less  places  suitable  for  reservoirs  that  have  been 
already  taken  up,  you  want  to  see  to  it  that  California  passes  a  con- 
demnation law  so  that  the  land  on  those  places  can  be  condemned  and 
taken.  1  suppose  there  is  a  law  already  in  existence  that  is  suflScient 
for  that  purpose.  But  if  the  Government  would  make  the  reservoirs, 
there  is  law  in  California  to  protect  the  people  who  make  the  ditches. 

The  Chairman.  We  will  not  discuss  what  the  Government  will  do ; 
what  we  wish  to  understand  is  whether  this  land  is  worth  reclaiming. 
Now,  persons  crossing  the  continent  look  upon  this  land  as  a  desert. 

Mr.  Brown.  It  is  not  a  desert ;  it  is  one  of  the  finest  spots  in  the 
country. 

The  Chairman.  What  can  you  raise  here  f 

Mr.  Brown.  With  irrigation  you  can  raise  anything  that  grows  under 
the  sun. 

The  Chairman.  Can  farming  be  carried  on  without  irrigation  I 

Mr.  Brown.  Nothing  can  be  done  without  irrigation.  Without  the 
water  the  land  is  entirely  valueless.  That  is  why  I  say  that  every  drop 
of  water  should  be  stored  in  the  mountains  and  brought  here  on  the 
public  land.  It  is  probably  one  of  the  best  places  for  irrigation  in 
California  or  in  the  United  States. 

The  Chairman.  Why  so  ? 

Mr.  Brown.  Because  the  land  responds  to  irrigation  better  than  any 
other  place  in  California.  My  idea  is  that  no  cold  country  is  tit  for  irri- 
gation;  we  must  have  a  hot  country. 

The  Chairman.  How  much  alfalfa  can  you  raise  to  the  acre  1 

Mr.  Brown.  From  7  to  9  or  10  tons  per  acre  per  year.  That  number 
of  tons  I  bave  myself  raised  here. 

The  Chairman.  How  with  regard  to  potatoes  ! 

Mr.  Brown.  Of  potatoes  about  200  sacks  per  acre. 

The  Chairman.  How  many  in  a  sack  I 

Mr.  Brown.  From  120  to  125  pounds.  It  is  probably  not  as  fine  a 
potato  as  that  grown  in  some  other  places. 

The  Chairman.  How  much  of  barley  1 

Mr.  Brown.  From  60  to  75  bushels  ])er  acre. 

The  Chairman   How  with  regard  to  oats  ! 

Mr.  Brown.  Oats,  not  so  well ;  from  40  to  60  bushels  per  acre. 

The  Chairman.  How  much  of  wheat  ? 

Mr.  Brown.  Wheat  will  run  from  30  to  60  bushels  to  the  acre. 

The  Chairman.  Is  this  a  good  fruit  country  ? 

Mr.  Brown.  Yes. 

The  Chairman.  What  kind  of  fruit  can  you  raise  here  f 

Mr.  Beown.  Most  of  the  fruits — peaches,  apricots,  prunes,  oranges, 
lemoDH,  figs,  bananas — all  kinds  of  fruits  that  are  raised  in  any  other 

138  A  L^yoL  II 19 
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country.  Wo  have  the  best  peach  orchard  here  that  is  in  the  United 
States,  <mltivated  by  irrigation. 

]\Ir.  iliNTON.  What  is  the  value  of  land  without  water! 

Mr.  Brown.  1  consider  my  land  worth  10  cents  an  acre  without 
water ;  with  water  from  $100  to  $500  an  acre. 


STATEMENT  OF  J.  A.  BLODOETT,  OF  BAE^piESFIELD. 

The  Chairman.  Have  you  recently  visited  the  headwaters  of  the 
Kern  River f 

Mr.  Blodgett.  Yes. 

The  Chairman.  Describe  what  you  saw  on  your  trip  there. 

Mr.  Blodgett.  In  reference  to  irrigation  the  main  thing  wastlie  nat- 
ural reservoir  sites  in  the  mountains  and  valleys. 

The  Chairman.  Did  y,  ou  go  there  for  the  purpose  of  investigating 
those  things! 

Mr.  Blodgett.  No,  for  pleasure,  for  my  health.  But,  of  course, 
being  interested  in  land  in  Kern  County,  being  a  farmer  and  in  other 
enterprises,  I  took  a  good  deal  of  interest  in  the  matter,  and  I  particu- 
larly noticed  the  adaptability  of  these  mountains  and  valleys ibr  reser- 
voirs. The  south  fork  of  the  Kern  Eiver  is  almost  a  succession  of 
valleys  and  basins  from  the  summit  of  Mount  Whitney  to  the  plains. 
There  are,  perhaps,  from  six  to  eight  or  ten  valleys  and  natural  basins 
conmienciug  almost  from  the  summit  of  Mount  Whitney.  Most  of 
those  meadows  are  nearly  level.  The  river  flows  on  a  fall  of  about  7 
feet  to  the  mile. 

The  Chairman.  Does  it  discharge  through  narrow  gorges! 

Mr.  Bi.ODGETT.  Yes,  tlii-ough  narrow  gorges  7  or  8  miles  long.  There 
will  be  a  level  of  4  or  5  miles,  and  then  another  valley,  and  so  on. 
There  are  valuable  meadows  on  Whitney  Creek,  the  Bradshaw,  the 
Tenipleton  and  Walker  Meadows,  and  the  Manache,  within  the  valleys 
in  the  south  fork. 

The  Chairman.  Are  these  meadows  private  property? 

Mr.  BlodGtETT.  Some  of  them.  Some  of  them  were  taken  up  umler 
the  swam]>-land  act.  The  meadows  are  where  there  are  springy  bodies 
of  hind,  where  water  oozes  out  of  the  mountains,  and  wbere  during  tbe 
winter  months  the  valleys  are  full  of  snow,  in  many  places  you  can 
not  ride  across  them.     They  tire  pasturage  lands. 

Th(^  Chairman.  Lias  there  been  no  money  spent  to*reclaim  them! 

Mr.  l)LOD(rETT.  There  do(\snota])i)ear  to  have  been.  The  impression 
thnt  a  })erjson  would  get  of  the  land  is  that  it  has  no  value  except  for 
])asturage,  and  in  a  few  months  of  the  year  it  can  not  be  tilled.  Tbey 
have  irosts  there,  and  the  crops  grown  would  be  few  and  of  no  value. 

The  Chairman,  in  your  judgment  how  much  water  runs  to  waste 
there  during  the  year? 

Mr.  Blodgett.  1  have  no  technical  information  on  the  subject.  In 
many  seasons,  the  rainy  seasons,  there  is  a  large  volume  of  water  that 
runs  to  waste.  1  might  say  ofl-hand  that  a  third  of  the  flow  of  the  river 
runs  to  waste.  1  am  certain,  however,  that  thereisan  immense  quantity 
of  water  suiheient  to  fill  reservoirs  in  a  short  time. 

TheCnAiR3iAN.  You  say  you  are  a  farmer? 

Mr.  BLODaKTT.  Yes,  and  interested  in  other  kinds  of  business  as 
well. 

The  (3UAIRMAN.  What  crops  do  you  raise  I 

Mr.  Blodgett,  xVUalia. 
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The  Chairman.  How  much  alfalfa  can  you  produce  to  the  acre! 
WhHt  do  you  consider  a  good  crop  of  alfalfa! 

Mr.  BLODaBTT.  From  0  to  9  tons. 

The  Chairman.  Have  they  in  this  country  gone  extensively  into  the 
fruit  business  ? 

Mr.  Blodgett.  Not  extensively.  But  few  persons  have  gone  into  it 
extensively. 

The  Chairman.  With  what  success  have  they  met! 

Mr.  Blodoett.  They  have  been  very  successful.  They  have  raised 
»  quality  and  quantity  unsurpassed  anywhere. 

The  Chairman.  Do  you  raise  good  oranges  here? 

Mr.  Blodgett.  Very  few.  There  have  been  few  experiments  in  that 
liue.  In  the  bottoms  they  can  grow  them  successfully,  as  experiments 
bave  shown.  Of  course,  the  orange  belt  as  a  rule  is  above  the  irriga- 
tion belt ;  it  is  thermal ;  there  has  been  no  water  with  which  to  irri- 
[jate. 

The  Chairman.  Take  land  here  that'  is  not  under  water,  or  upon 
which  it  is  not  possible  to  get  water,  and  state  what  it  is  worth. 

Mr.  Blodgett.  Two  dollars  and  a  half  per  acre,  for  grazing  pur- 
poses. 

The  Chairman.  Will  it  sell  for  that! 

Mr.  Blodgett.  It  will  not  sell  for  more  than  that. 

The  Chairman.  Would  it  bring  that  price  ! 

Mr.  Blodgktt.  It  would  bring  about  that  for  sheep  pasturage. 

The  Chairman.  Can  you  farm  here  without  irrigation  ! 

Mr.  Blodgett.  No,  not  in  this  country. 

The  Chairman.  You  can  not  raise  regular  crops  without  irrigation  I 

Mr.  Blodgett.  No. 

The  Chairman.  If  you  raised  crops  without  irrigation  it  would  be 
an  accident  If 

Mr.  Blodgett.  Purely. 


STATEMEHT  OF  W.  GAHFIELD,  OF  KERN  GOUHTY. 

The  CHAiRiiiAN.  In  what  part  of  Kern  county  do  you  reside? 

Mr.  Canfield.  About  13  miles  southwest  from  Bakersfield. 

The  Chairman.  Are  you  farming  there  1 

Mr.  Canfield.  Yes. 

The  Chairman.  From  where  do  you  get  your  water  I 

Mr.  Canfield.  From  the  Kern  River. 

The  Chairman.  Are  you  on  the  east  or  west  side  of  the  river  f 

Mr.  Canfield.  About  6  miles  south  of  the  river. 

The  Chairman.  How  long  have  you  been  farming  there  f 

Mr.  Canfield.  Since  1873. 

The  Chairman.  What  crops  have  you  been  raising  f 

Mr.  Canfield.  We  have  not  been  raising  any  line  of  crops  but  cat- 
tle and  horsiea ;  occasionally  a  crop  of  corn  in  the  latter  part  of  the  sea- 
8on.    Alfalfa  has  been  the  principal  crop  we  have  raised. 

The  Chairman.  How  mtich  alfalfa  can  you  raise  to  the  acre  ? 

Mr.  Canfield.  From  5  to  7  tons  to  the  acre. 

The  Chairman.  Have  you  some  fields  in  alfalfa? 

Mr.  Canfield.  Our  business  is  mostly  pasturing  instead  of  growing 
hay. 

The  OHAiitMAN.  Without  a  water  right  what  is  good  alfalfa  Voi»v\<\ 
WQVth  f 
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Mr.  Canfield.  I  presTimo  a  fair  price  would  be  $2.50  an  acre. 

The  Chairman.  With  a  water  right  what  would  it  be  worth  ? 

Mr.  Canfield.  With  a  water  right  probably  $50  an  acre.  I  speak 
of  the  water  right  as  something  very  definite.  For  instani'4),  land 
situated  near  the  source  of  supply  would  be  worth  a  good  deal  more 
than  if  it  were  at  the  end  of  the  canal.  That  is  according  to  my  ei- 
X)erience. 

The  Chairman.  Is  there  anything  further  that  you  wish  to  state 
about  fanning  here  f 

Mr.  Canfield.  I  wish  to  state  that  I  believe  in  this  committee  and 
in  the  value  of  these  surveys.  So  far  as  the  facts  are  concerned  1  am 
satisfied  that  when  measures  shall  have  been  taken  for  a  just  and 
equitable  distribution  of  the  water  it  will  be  a  blessing  to  this  country. 
But  I  believe  more  depends  upon  an  economical  use  of  the  water  after 
it  is  on  the  land  than  anything  else. 

The  Chairman.  State  how  much  water  you  require  to  irrigate. 

Mr.  Canfield.  That  is  a  difficult  question  for  me  to  answer.  It  de- 
pends almost  entirely  upon  the  nature  of  the  soil. 


STATEMEHTS  AND  INGLOSURES  OF  WILLIAM  B.   GAEE,  OF  BA- 

KERSFIELD  AND  SAN  FBANGISGO. 

Gentlemen  :  Kelative  to  your  investigation  of  the  subject  of  the 
selection  and  reservation  of  Government  lands  for  reservoir  sites  in  our 
mountain  ranges,  to  serve  for  storage  of  the  surplus  waters  of  the 
streams  having  their  sources  in  the  vicinity  of  such  sites,  and  relative 
to  the  subject  of  irrigation  in  general,  which  necessarily  is  inseparably 
united  with  its  oftentimes  necessary  forerunner,  and  at  all  times  able 
coadjutor — storage — I  have  been  invited  to- give  to  your  committee  the 
result  of  my  ex])erieuce  for  the  past  fifteen  years  in  the  cultiv-atiou  of 
arid  lauds  by  irrigation. 

As  a  means  of  introducing  the  various  topics  of  plans  of  irrigation, 
practice  of  irrigation,  and  results  of  irrigation,  I  submit  herewith  in- 
closures  as  follows : 

IncJosiire  No.  1. — Map  of  a  portion  of  Kern  County,  Gal.,  showing 
lands  in  which  J.  B.  Uaggin  and  his  associates  are  interestedj  between 
Kern  Kiver  and  the  north  line  of  the  county,  and  also  main  canals  and 
distributing  ditches,  demonstrating  system  of  irrigation  there  in  oi)era- 
tion,  and  also  explanation  of  the  same. 

Inclosure  No.  2. — August  29,  1889.  Plan  showing  system  of  irriga- 
tion in  Kern  County,  Cal.,  and  bird's-eye  view  of  one  system  of  irriga- 
tion as  o])erated  in  Kern  County,  Cal.,  and  explanations  thereof. 

Inclosure  No,  3. — Clipping  from  the  Resources  of  Califoniia  (a 
niODtlily  newspaper  published  in  San  Francisco,  Cal.,  October  1888), 
descriptive  of  the  water  supply  and  irrigating  system  of  Kern  County, 
Cal.,  embracing  description  of  its  canals,  amount  of  water  owned  by 
each,  length  and  manner  of  handling  the  water,  and  explanatory  of 
beneficial  results  derived  therefrom. 

Inclosure  No.  4.— August  2G,  1889.  Estimations  of  cost  to  ditch  and 
check  lands  in  Kern  County,  Cal.,  by  W.  L.  Dixon,  engineer,  referring 
to  sections  9,  16,  21,  and  22,  township  28  south,  range  26  east,  Mount 
Diablo  base  and  meridian. 

Inclosure  No.  5. — August  14,  1889.  Letter  from  W.  L.  Dixon,  giving 
estimation  of  cost  to  ditch  and  check  sections  15  and  23,  township -iJ 
f>oiJth,  range  26  east,  Kern  County,  Cal. 
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Incloburc  Xo.  G. — August  24,  1889.  Statement  of  lands  ditched  and 
checked  season  ot*  1867  and  1888  on  District  No.  4,  Kern  County,  Oal., 
showing  total  cost  and  average  cost  per  acre  of  this  work. 

IncloHure  No,  7. — August  24,  1889.  Statement  of  lands  ditched  and 
checked  seasou  of  1888  and  1889,  on  Buena  Vista  lianch,  showing  total 
cost  and  average  cost  per  acre  of  this  work,  Kern  County,  Cal. 

Inclosure  No.  8.— August  26,  1889.  Statement  of  lands  ditched  and 
checked  season  of  1888  and  1889  on  District  No.  4,  Kern  County,  Cal., 
showing  total  cost  and  average  cost  per  acre  of  this  work. 

Inclosure  No,  9. — October  29,  1889.  Description  of  irrigation  as  con- 
ducted in  Kern  County,  Cal. 

Inclosure  No.  10. — October  28,  1889.  Memorandum  of  lands  seeded 
to  corn  and  allUlfa,  Poso  District,  season  of  1888  and  1889  (as  per  11.  P. 
O.  1240),  together  with  a  few  remarks  on  the  irrigation  works  of  Kern 
Oonnty,  and  the  change  which  has  been  effected  through  them  in  a 
t'ornierly  arid  and  wortbless  country. 

Jnclosure  No.  11. — October  30,  1889.  Map  showing  location  of  hay- 
sta<*.ks  at  Poso,  Kern  County,  CaL,  1889,  with  explanation  relative 
thereto. 

Inclosure  No,  12. — October  28,  1889.  Memorandum  of  hay  cut  sea- 
fM)ii  of  1SS9  on  Kern  County  property,  with  particular  explanations  as 
connected  with  the  hay  ])roduction  in  the  Poso  District,  on  lands  seeded 
during  the  previous  winter  and-  spring,  supplemented  by  remarks  on 
irrigation. 

Inclosure  No,  13. — List  of  photographs  taken  in  Kern  County,  Cal., 
sent  to  Maj.  John  W.  .Powell,  United  States  Geological  Survey,  Wash- 
iDgton,  D.  C. 

Inclosure  No.  14. — August  26,  1889.  Memorandum  relative  to  pro- 
ducts raised  at  various  times  in  Kern  County,  Cal.,  with  remarks  upon 
same. 

Inclosure  No.  15. — R.  P.  1271,  August  7,  1889.  Copy  of  newspaper 
notice,  showing  comparisons  between  years  1867  and  1888  relative  to 
uuml>er  of  voters,  population,  and  assessed  value  of  property. 

Before  referring  further  to  these  inclosures  let  me  say  that  I  have 
given  fifteen  years  close  study  to  the  subject  of  irrigation  in  all  its 
branches  and  details.  I  and  my  associates  have  at  all  times  employed 
able  and  skillful  civil  engineers,  the  best  obtainable  for  the  purpose. 
The  results  which  we  have  accomi)lished  and  the  systems  of  irrigation 
which  we  now  commend  have  been  develoj)ed  by  large  expenditures  in 
experimenting,  numerous  mistakes,  and  indefatigable  energy.  When 
our  irrigation  works  in  Kern  County  were  first  commenced,  the  sub- 
ject was  comparatively  new  in  the  United  States.  Upon  our  first  en- 
trance into  this  project  we  had  no  idea  that  our  irrigation  operations 
would  attain  their  present  gigantic  proi)ortions.  Most  of  the  practical 
fanners  of  California  considered  the  project  a  foolish  one,  which  would 
never  yield  a  return  upon  the  investment. 

To-day  there  is  not  another  district  in  California  possessing  irriga- 
tion works  as  extensive  and  as  eflicient  as  those  of  Kern  County;  there 
is  not  a  property  in  California  having  a  larger  body  of  cultivated  land 
than  hiw  our  property  in  Kern  County.  There  are  properties  of  larger 
ureas,  lierhaps,  but  none  other  with  as  nuich  land  which  has  been  broken 
with  the  plow. 

Without  irrigation  Kern  Valley  would  still  be  as  it  was  fifteen  years 
afjo,  and  as  its  unirrigated  portions  are  to-day,  wholly  unfit  for  anything 
save  the  precarious  pasturing  of  a  very  limited  number  ot!  ^toe,\5L^^\\\v!^\\^ 
iu  any  season  save  of  most  favorable  conditions,  ^vo\i\Ol  »Va»x\^\»  ^^A»Nii^ 
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on  lands  now  heavy  with  their  burden  of  life-snstaiuing  irrigated  vege- 
tation. 

The  absolute  necessity  for  irrigation  in  Kern  County  has  been  proven 
by  exi)erinients  repeated  during  the  last  fifteen  years,  made  oftentimes 
on  a  scale  of  a  thousand  or  more  acres,  by  those  who,  at  the  time, 
thought,  irrigation  unnecessary,  unless,  possibly,  to  procure  a  showing: 
of  green  in  the  spring  of  a  favorable  year,  in  order  to  effect  a  sale  of 
land  to  one  unacquainted  with  Kern  County.  No  one  at  all  acquainted 
with  its  jdiysical  conditions  would  any  more  attempt  to  raise  a  crop 
without  irrigation  than  without  seed. 

Of  the  great  interior  valley  of  the  sou^^hern  portion  of  California, 
known  as  the  San  Joaquin  Valley,  the  soutliern  extremity  or  pocket  is 
known  as  Kern  Valley,  for  which  latter  the  waters  of  Kern  River  are 
the  principal  source  of  water  supply.  The  waters  of  this  river  have 
been  diverted  through  canals,  and  have  reclaimed  tlioiisands  upon 
thousands  of  acres  of  land,  and  now  the  question  arises  as  to  the  further 
utility  of  those  waters  for  the  reclamation  of  arid  lands,  whether  owned 
by  the  Government  or  by  individuals,  and  which  I  hold  can  not  be  ac- 
complished, to  any  great  extent,  without  reservoir  storage.  The  projects 
now  entertained  by  your  committee  have  been  in  my  mind,  as  a  provis- 
ion for  the  future,  for  many  years.  Such  a  scheme  is  entirely  feasihle 
and  practicable  in  Kern  County,  and  its  benefits  can  not  be  measured. 

Shall  the  Government's  domain  be  given,  rent  free,  to  the  wandering, 
marauding  sheep-herder,  who,  paying  no  taxes,  serves  but  to  consume 
the  scant  feed  on  an  immense  territory,  set  fire  to  Government  andjm- 
vate  forests  with  his  camp-fires,  aggravating  the  lack  of  rain-fall,  and 
come  in  c()m])etition  with  the  stock-raiser  who  spends  his  money  in  the 
reclamation  of  worthless  domain,  the  increasing  of  taxable  property! 
Shall  the  Government's  possessions,  such  as  those  in  Kern  County, 
Cal.,  that  were  offered  for  sale  at  $1.25  per  acre,  in  the  Buchanan  ad- 
ministration, without  finding  a  purchaser,  be  practically  withheld  from 
the  farmer,  who,  on  account  of  his  limited  means,  is  unable  to  con- 
struct the  necessary  irrigation  works'?  Or  will  the  Government,  by 
assistance  to  its  ])eople  in  respect  to  storage  reservoirs,  and  by  enact- 
ment of  liberal  laws  for  the  sale  and  reclamation  of  these  arid  lauds, 
allow  the  settlers  to  coo[)erate  in  the  construction  pf  the  necessary 
irrigation  works,  resulting  in  general  benefit  to  the  Government,  to 
the  State,  and  to  the  ])eople  i 

Irrigation  is  made  necessary  fiom  the  fact  of  an  insufficiency  of  rain, 
and  in  a  district  where  irrigation  is  practically  possible  on  a  scale  of 
any  magnitude,  the  su])plying  stream  most  generally,  if  not  always,  has 
its  source  in  the  snow  deposit  of  some  mountain  range.  It  is  true  that, 
occasionally,  a  flood  of  water  is  su])])lied  to  the  river  from  a  ])OSsibly 
unusually  heavy  rain-fall,  but  the  occurrence  of  such  contributions  are 
so  erratic  as  to  be  unworthy  of  dependence.  Ninety-nine  per  cent, 
of  the  flow  of  such  rivers  generally  comes,  not  by  rain  fall,  but  from  the 
melting  of  almost  per})etual  snow  in  loity  mountains;  so  that,  whilst 
the  necessity  for  irrigation  arises  liotn  the  climatic  conditions  of  the 
valleys,  the  water  sni)ply  of  such  rivers  is  almost  exclusively  dependent 
ui)on  the  climatic  conditions  existin<;'  at  the  river  sources.  It  is  well 
known  to  all  that  the  climate  of  the  hij^her  altitudes  is  simihir  to  that 
of  the  frigid  zones.  The  annual  seasons  are  long  and  cold  winters 
and  short  summers.  As  the  hot  rays  of  (he  summer's  sun  will  melt  the 
snow  more  readily  than  the  mild  days  of  spring  or  autumn,  it  follows 
that  the  down-pour  of  the  irrigating  river  occurs  in  midsummer,  with  a 
smaller  tiowage  in  spring  iiud.  iaU,  vvwd  lo  a  v;reat  degree  a  cessation  in 
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winter.    These  conditions  are  general  in  their  character,  and  Kern 
County  is  included  in  their  embrace. 

Whereas  Kern  Eiver  often  affords  ample  water  in  March  and  Sep- 
tember, the  season  of  plentiful  supply  is  more  often  restricted  to  the 
months  from  April  to  August,  both  inclusive,  with  the  large  floods  oc- 
carring  in  the  months  of  April,  May,  June,  and  July,  and  the  most 
limited  supply  of  the  year  prevailing  generally  from  October  to  Febru- 
ary, both  inclusive.  It  is  during  this  period  of  comparative  drought, 
beginning  with  the  month  of  November  and  extending  through  Febru- 
ary and  possibly  March,  that  the  farmer  needs  moist  earth  through 
which  to  plow,  needs  moisture  to  sprout  his  planted  seed,  and  being 
sprouted,  the  irrigator  needs  moisture  to  keep  it  alive  until  the  down- 
coming  of  the  melted  snow  allows  him  to  irrigate ;  and  in  the  early 
spring  his  pasture  land,  if  it  could  be  irrigated,  would  soon  be  green, 
whereas  otherwise  it  is  unproductive  until  the  down-coming  of  the 
river. 

It  can  be  readily  imagined  that  where  irrigation  is  practiced  and  is 
a  necessity  these  varying  conditions  of  the  water  supply  must  control 
and  limit  the  amount  of  land  wliich  can  be  successfully  cultivated.  The 
cultivation  of  land  by  irrigation  being  a  purely  artificial  method,  de- 
pends for  its  highest  success  upon  its  absolute  independence  of  natural 
ciiuaes.  In  these  arid  countries,  while  the  occasional  and  uncertain 
rain-fall  is  of  advantage  to  the  farmer,  it  can  not  and  must  not  be  re- 
lied ui)on;  and  it  may  be  stated  here  that  lands  in  these  arid  regions 
can  not  be  cultivated  by  irrigation  utilized  only  during  the  flood  months 
of  the  year.  It  is  therefore  evident  that  the  limited  water  supply  of 
spring,  autumn,  and  winter  restricts  the  area  possible  to  be  irrigated  to 
a  ])oint  far  below  that  which  the  summer's  flood  would  wet,  at  the  same 
time  being  inadequate  possibly  to  guaranty  the  farmer  against  the  loss 
of  his  most  profitable  crop,  that  sown  in  the  winter. 

At  the  same  time  it  is  easily  apparent  that  it  is  quite  impossible  to 
hi  any  way  utilize  the  immense  floods  of  water,  for  which  in  thci  mid- 
summer the  entire  canal  capacity  of  any  irrigating  district  can  not  pos- 
sibly provide,  and  which,  with  but  a  small  portion  of  its  volume,  serves 
to  wash  and  break  the  canals,  leaving  its  greater  volume  to  flow  to 
waste.  This  waste  either  goes  finally  to  the  sea  or  sinks  into  the  des- 
ert sands,  or  if  spread  out  into  lakes  in  the  valleys  is  lower  in  level 
than  the  mjijor  portions  of  those  valleys,  and  thus  inaccessible  for  irri- 
gation, and  in  the  generality  of  such  latter  cases  evaporates  with  almost 
in(Tedible  rapidity  under  the  burning  sun. 

If  the  water  which  annually  goes  to  waste,  as  I  have  described,  could 
be  utilized  for  irrigation,  it  would  multiply,  many  times,  the  area  which 
can  be  irrigated  by  the  amount  of  water  now  capable  of  being  utilized. 
If,  taking  from  the  more  than  abundant  flowage  of  summer,  and  adding 
to  the  insufficiency  of  spring,  autumn,  and  winter,  all  of  the  water 
wliidi  is  formed  by  the  melting  of  the  snows  in  the  mountains  could  be  so 
utilized  that  the  farmers  would  not  be  dependent  for  success  upon  any 
nalnnil  and  uncertain  supply,  the  great  ])roblem  of  the  settlement  and 
development  of  those  portions  of  the  country,  which  ninety-nine  men  out 
of  every  one  hundred  now  deem  uninhabitable,  would  be  solved.  I 
think  that  your  committee,  in  the  progress  of  its  investigations,  must 
have  become  satisfied  that  I  am  right  in  this,  and  I  have  no  doubt  that 
I  am  in  accord  with  the  committee  in  believing  that  this  can  be  accom- 
pliRhe<l  in  no  other  way  than  by  the  construction  of  artificial  reservoirs, 
and  the  utilization  of  natural  reservoirs,  in  the  Rocky  Mountains  and  ii» 
tliu  Sierra  Nevadas. 
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The  question  now  under  investigation  by  your  committee,  the  storage 
of  surplus  waters,  must  be  formulated  into  a  shape  for  permanency  and 
operation.  There  has  been,  for  many  years,  no  question  raised  for  dis- 
cussion in  Congress,  which,  properly  and  intelligently  handled,  can  be 
productive  of  greater  good  to  the  nation  at  large  than  can  this  subject 
of  irrigation.  One  of  the  chief  sources  of  our  nation's  wealth  and  thrift 
is  its  agricultural  capabilities,  and  any  grand  expanding  of  those  ca- 
pabilities can  but  be  a  most  powerful  factor  in  the  Union's  history. 

In  my  three  topics  of  Plans  of  Irrigation,  Practice  of  Irrigation,  and 
Results  of  Irrigation,  as  mentioned  in  the  fore  part  of  this  statement, 
I  take  pleasure  in  referring  you  to  the  inclosures  herein  made,  as 
enumerated  in  the  commencement : 

PLANS  OP  IRRIGATION. 

Inclosure  No.  2,  as  more  fully  explained  in  inclosure  No.  9,  shows 
the  system  of  irrigation  which  has  been  most  generally  adopted  in 
Kern  County,  together  with  explanations  regarding  the  same. 

Inclosure  No.  3,  clipping  from  the  *'  Eesources  of  California,''  de- 
scriptive of  water  supply  and  irrigation  system  of  Kern  County,  Cal., 
is  very  accurate  data,  with  the  exception  of  what  is  stated  relative  to 
the  tlow  of  Kern  Kiver,  which  is  in  excess  of  the  actual  amount  ob- 
tainable from  that  source.  This  inclosure,  from  its  accuracy  in  other 
respects,  will  give  you  a  very  comprehensive  idea  as  to  the  irrigating 
systems  there  in  operation,  and  as  to  the  caxiabilities  of  the  same. 

Inclosure  No.  1,  taken  in  connection  with  inclosure  No.  3,  as  demon- 
strating tlie  extent  of  the  irrigation  works  in  one  district  of  Kern 
County,  will  convey  a  conception  of  what  works  are  required  for  suc- 
cessful irrigation. 

Inclosures  Nos.  4  and  5  are  furnished  to  show  the  estimated  cost,  as 
furnished  by  one  of  our  engineers  as  indicative  of  the  cost  of  reclamation 
works,  on  lands  which  wo  now  have  in  contemplation  of  irrigation  ;  and 
indosures  0, 7,  and  8  show  similar  authenticated  ligures  on  lands  already 
ditvmed  and  checked,  the  average  cost  of  this  work  ranging,  as  yon 
will  note,  from  $9.78  to  $14.37  an  acre,  the  lower  average  costs,  as  shown 
in  inclosure  No.  6,  representing  the  cost  of  work  done  in  1888  on  land 
on  which  a  portion  of  the  constructions  were  made  ])rior  to  1888.  The 
final  average  cost  of  $10.05  an  acre,  as  shown  on  page  4  of  inclosure 
No.  8,  is  about  the  cost  for  which  this  work  can  be  done,  varied  some- 
what by  the  topography  of  the  land  to  be  reclaimed. 

PRACTICE   OF  IBRiaATION. 

Inclosure  No.  10,  showing  again  the  cost  of  these  irrigation  works 
and  the  application  of  the  same  to  the  cost  of  our  crops,  as  well  as 
the  practicability  and  eflQciency  of  such  works,  indiC/ates  the  present 
history  of  our  work,  while  Inclosure  No.  11,  showing  the  volume  of 
prolucts  of  irrigation,  and  Inclosure  No.  12,  showing  what  returns  wc 
are  obtaining  from  our  exf)enditures  in  this  direction,  t«ll  the  daily  re- 
peated history^  of  irrigation,  as  we  have  proven  and  are  proving  its 
profitable  and  satisfactory  results. 

RESULTS  OF  IRRIGATION. 

The  idiotographs,  taken  in  Kern  County,  Cal.,  sent  to  Maj.  John 
W,  Powell  of  the  U.  S.  Geolo^^^lcal  ^^urvey.,  Washington,  D.  C,  and  as 


'l                           ■       '     '                            1 

■!                                '                               '   '      '                        i 

'                     JtX      -^   '     '^X      It      -.' 

lui          i  '  iti  ZT    i: 

1        ■■-  ■ '  '-^"J     \  '  ■■ ' 

iif,.^    1^ 

■■.:^-  \    ^  :lt:V 

*&.                                            J:::^™'.l:.i:-- 1     ^              [               '' 

^\M\            ':■              -■^;:'l-l -■           ^^v^ 

V        ■  ■ 

:       ^.M                :      -                                                               ^,,.1 

£         ^      - '                            ^^^^    1  ;          ,'.1 

\    \''-                                                            '                 '    '    ' 

■1                           '                                                       ■             '-■    1    ■  ^    1 

;[                                       \'\                                         ■      1                                          ■,-.   -5^         eLtJ 

i                                                i"~~7~T--—    — ^-"    ■[         ■■'<-''    WifflH 

1                     ii^liK-^if^''^  ■  r'*^'T"*t^^T^^ilS4^^iif'r;11ll 'itI 

BtTWECN  KtP-    H.VER  A~o  THC  NonTH    LiNt    Or  T„t  CD.Jr.TV     .NO   .L»o  MAIW 

THE   GREAT   BENEFITS   DERIVED   FROM   IRRIGATION.         297 

eDUuierated  in  Inclosare  "No.  13,  indicate  more  clearly  than  words  can 
tell  the  story  what  results  have  arisen  Irom  irrigation  in  the  lower 
portion  of  the  San  Joaquin  Valley  The  barren,  arid  lands,  lacking 
irrigation  and  devoid  of  vegetation,  are  shown ;  the  water  is  seen 
.  running  its  way  through  the  many  ditches  to  perform  its  labors,  and 
the  irrigated  fields  are  shown  heavy  with  their  growth  from  unity  of 
sun,  soil,  and  water ;  the  thousand  occupations  arising  from  irrigation 
are  made  to  appear  as  in  the  life ;  and  after  examining  these  photo- 
graphs, if  any  one  doubts  the  results  of  irrigation  in  a  country  value- 
less without  it,  he  will  have  to  come  to  Kern  County,  examine  the  real- 
ity, and  abide  by  the  result  of  his  observations. 

InclosureNo.  14,  enumerating  the  various  products  which  we  have  been 
able  tO  raise  through  irrigation,  and  Inclosure  No.  15,  showing  a  com- 
parison of  taxable  property,  population,  etc.,  in  Kern  County,  as 
between  18C7,  prior  to  irrigation,  and  1888,  during  its  progress,  also 
serve  to  show  the  results  therefrom. 

And  now,  in  conclusion,  gentlemen,  let  me  say  that  what  I  have  stated 
here  in  reference  to  the  advantages  and  necessities  of  irrigation,  the 
storage  of  suri)lus  waters,  and  the  construction  of  reservoirs,  ai)])lies 
equally  not  only  to  Kern  County  but  to  the  whole  of  California,  and 
also  to  all  of  the  now  arid  country  lying  tributary  to  the  rivers  having 
their  sources  in  the  Sierra  Nevada  and  Rocky  Mountains,  The  climatic 
conditions  are  the  same,  both  in  the  valleys  where  irrigation  is  neces- 
sary and  in  the  mountains  where  the  sources  of  the  water  supply  lie. 

1  can  not  in  too  forcible  terms  laud  the  object  that  your  committee 
has  in  view.  The  most  telling  results  as  regards  the  future  of  the  na- 
tion's agriculture  can  but  ensue.  I  believe  that  Congress  can  not  be 
too  liberal  in  the  appropriation  of  money  to  be  used  in  ascertaining  and 
selecting  the  best  sites  for  such  reservoirs  or  other  storage  works,  and 
for  the  construction  of  the  same.  It  is  certain  that  whatever  is  ex- 
pended will  be  returned  to  the  Government  a  hundred  fold,  and  to  the 
nation  a  thousand  fold. 

The  results  of  irrigation  in  Kern  County,  as  here  explained,  are  not 
by  any  means  the  only  examples  apparent  in  southern  California,  and  I 
await  with  j)leasural)le  anxiety  the  reports  to  your  committee  of  tlie  sim- 
ilar experiences  of  Tulare  County,  Merced  County,  Fresno  Connty,  San 
Diego  ahd  Los  Angeles  Counties,  and  other  irrigating  districts  of  Cali- 
fornia, which  can  but  multiply  the  brightness  of  my  predictions. 

The  results  thus  anticipated  can  not  be  accomplished  in  a  year,  or  a 
decade,  but  will  demand  careful,  continuous,  and  intelligent  a])plica- 
tion,  and  a  mighty  Government's  helping  hand.  Therefore,  with  con- 
gratulations to  your  committee  and  ourselves  on  the  prospect  ot  a  long 
continuance  of  your  labors  so  auspiciously  begun,  let  me  join  my  voice 
to  the  common  sentiment  of  Calitornia  that  our  records,  experiences, 
and  results  are  at  your  command,  and  that  our  best  wishes  and  support 
attend  your  labors. 


MEMORANDUM  CONCERNING  MAP  OF  A  PORTION  OF  KERN  COUNTY. 

llnclosnre  No.  1.] 

This  map  shows  that  portion  of  the  property  in  Kem  County,  Cal.,  lying  to  the 
north  of  Kern  River  and  to  the  west  of  the  Southern  Pacific  Railroad,  which  J.  B. 
Ifaggin  and  his  associates  have  already  reclaimed,  and  are  now  in  process  of  reclaini- 
injf,  from  an  arid,  unproductive  state,  hy  means  <»f  irrigjation. 

The  Hhaded  lines  indicate  the  lauds  owned  hy  the  parti^H  OL\ice(^\>V^  \\iVa;^<&<&\a^  \\\.  >>X!^& 
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work  of  reclamation  and  irrigation,  and  who  also  own  the  net- work  of  ditches  through 
which  such  results  have  boon  and  are  to  be  ottected. 

An  idea  of  the  magnitude  of  these  operations  can  be  obtained  from  this  map,  keep- 
ing in  view  that  the  length  already  constructed  of  the  Calloway  Canal  amounts  to 
'^2  miles,  and  that  an  extension  is  in  contemplation  of  II  additional  miles  to  be  of  the 
same  size  as  the  ])resout  cai  al,  namely  80  feet  wide  on  the  bottom  and  120  feet  wide 
from  bank  to  bank. 

The  Heardsley  and  McCord  Canals  also  supply  water  to  this  same  district  of  conn- 
try,  and  it  is  proposed  to  extend  the  former  22  miles  and  the  latter 27  miles,  as  shown 
by  the  dotted  extensions  of  the  heavy  lines  indicating  the  canals, thus  largely  increas- 
ing the  extent  of  the  irrigable  lands,  increasing  the  area  suitable  for  culcivatiou  and 
homes,  and  multiplying  the  output  and  taxable  property  of  Kern  county. 

Tlio  intorosts  of  these  associatoH  are  not  alone  represented  by  the  lands  portrayed 
on  this  map.  They  possess  an  ecjual  amount  of  property  on  the  south  of  Kern  River, 
and  on  all  of  this  vast  estate  the  science  of  irrigation  has  been  studied  in  all  its 
branches  for  over  fifteen  years,  resulting  in  the  Kern  Valley  of  to-day. 

On  the  west  bank  of  the  Calloway  Canal  is  constructed,  at  an  altitude,  a  roadway 
which  serves  as  an  observation  point,  commanding  miles  of  the  sloping  plains. 

Upon  it,  with  the  waters  of  the  canal  dancing  in  the  summer  sun,  one  can  look  far 
to  the  westward  over  fields  of  waving  alfalfa,  whose  verdant  green  is  a  most  heanti- 
ful  carpi^t  with  its  3  feet  of  thickness  to  the  moistened  earth.  A  thousand  cattle  are 
in  the  null  us  of  the  eye's  circle;  a  dozen  hay  stacks  oppose  their  thousand  tons  of 
bulk  to  shut  off  the  view  from  further  lields  of  green  ;  everything  speaks  of  thrift,  of 
success,  of  life. 

Looking  to  the  eastward  above  the  canal,  and  on  the  arid  lands  not  yet  reclaimed, 
one  can  at  once  realize  the  absolute  necessity  of  irrigation,  and  the  results  derivable 
therefrom.  In  the  spring  one  would  see  i)erhaps  a  patch  of  short-lived  wMld  flowers, 
some  scant  alfilleoria,  and  perchance  some  at  that  time  passable  grain  which  some 
experimenter  had  planted  above  the  line  of  irrigation,  and  which  had  been  sprouted 
by  the  light  rain-fall.  Bnt  in  the  summer  the  flowers  would  be  withered,  the  alfil- 
leoria  dead,  and  but  a  patch  of  rusty  blackened  straw,  with  drooping  hollow  heads, 
would  tell  of  the  failure  of  the  grain,  resulting  from  want  of  irrigation.  Everything 
dry  and  barren,  with  possibly  a  few  stunted  sage-brush,  populated  only  by  a  passing 
jack-rabbit,  by  lizards,  and  horned  toads,  would  tell  the  story  of  Kern  County  tifleeu 
years  ago,  and  when  brought  into  com])arison  with  the  irrigated  plenty,  would  make 
one  conclude  that  water  is  king,  and  that  Kern  County  needs  such  beueAcent  kingly 
rule. 


MEMORANDUM  CONCERNING  PLAN  SHOWING  SYSTEM  OF  IRRIGATION, 
AND  HlKl/S-EYE  VIEW  OF  ONE  SYSTEM  OF  IRRIGATING  AS  OPERATED 
IN  KERN  COUNTY. 

(Incloauro  No.  2.] 

In  the  "  bird's-eye  view  "  are  shown  the  river,  a  portion  of  the  Calloway  Canal, 
two  distributing  ditcnes,  and  several  contour  (hecks.  As  indicated  by  the  arrows, 
the  water  in  the  river,  arrested  by  the  weir,  enters  the  Calloway  Canal  through  its 
head-gate  and  from  thence  })aHse8  into  the  distributing  ditches.  In  the  latter  are 
shown  the  ''drops,"  acting  similarly  to  th  ».  river  weir,  and  forcing  the  water  out  of 
the  distributing  ditches  through  the  ''side  gates"  of  those  ditches  onto  the  land  in- 
closed by  the  contour  checks,  thus  accomplishing  the  actual  irrigation. 

In  the  "]dan  of  irrigjition"  are  sinnlarly  shown  a  i>ortion  of  the  Calloway  Canal, 
distributing  ditches,  and  checks,  together  with  cross-sections  of  the  Calloway  dis- 
tributing ditch  and  of  land  in  i)rocoss  of  irrigation. 

The  checks  are  run  on  a  level,  and  thus  at  regular  intervals  of  0,9, 
12,  18,  or  24  inches,  as  desired,  act  as  dams  to  back  the  water  over  the 
space  intervening  between  the  check  so  constituting  the  dam  and  tbe 
next  check  above,  as  appearing  in  the  cross-section.  When  the  irriga- 
tion in  one  check  is  completed  the  surplus  water  from  that  check  is 
drained  into  the  next  check  below,  the  l)alance  of  the  w.ater  required 
being  sup])lied  from  the  distributing  ditch. 

Such  is  the  system  of  irrigation  most  general  in  Kern  County,  and 

from  its  cheapness  of  construction  as  com])ared  with  other  systems  ai)d 

their  results,  its  extrenu*.  cheapness  of  operation,  its  most  satisfactory 

results  in  the  even  and  thorough  distribution  of  the  w^ater,  resulting 

iu  thorough  irrigation  aud  \>roV\\.v\\)\e  \^Vvxtw^^vt  couimeuds  itself  lor 
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simaltaneous  irrigation  of  large  areas  most  strongly  as  worthy  of  a 
foremost  place  in  irrigation  systems. 

For  a  more  complete  explanation  of  the  same  subject,  see  Inclosure 
No.  9,  constituting  "  description  of  irrigation  as  conducted  in  Kern 
County,  Cal." 

DESCRIPTION  AND  STATISTICS  OF  THE  KERN  COUNTY  CANAL  SYSTEM. 

[Inclosure  No.  3.] 

It  is  an  indispntable  fact,  and  no  one  need  attempt  to  deny  it,  that  the  San  Joa- 
quin Valley  is  a  **dry  country/'  especially  the  soutliem  portion  of  it.  The  rain-fall 
from  Goshen  to  Caliente,  a  distance  of  100  miles,  is  very  light.  Kern  Valley  lies  in 
this  district.  The  annual  rain-fall  at  Bakersfield  has  been  as  low  as  4  inches.  There 
would  be  small  hope  for  successful  agricultural  and  horticultural  pursuits  were  there 
no  artificial  moans  of  obtaining  water. 

Kern  Valley  is  fortunately  located  within  a  magnificent  artesian  belt ;  its  limits 
as  yet  undefined,  but  it  is  of  great  extent.  From  the  northern  border  of  the  county, 
especially  on  and  south  of  the  southern  border  of  Tulare  Lake,  it  extends  through 
the  entire  alluvial  section  of  Kern  Vallev.  This  artesian  district  covers  the  entire 
country  for  15  to  20  miles  east  and  north  of  Tulare  Lake,  in  Tulare  County.  But 
here  we  have  only  to  do  with  the  artesian  district  of  Kern  Valley  as  far  as  developed. 
It  covers  a  distance  of  nearly  or  quite  50  miles  north  and  south,  with  a  width  of  10 
to  15  miles.  A  fair  flow  is  obtained  at  a  depth  of  200  feet,  and  other  flows  are  ob- 
tained at  short  intervals  in  going  down  farther,  so  that  any  reasonable  quantity  of 
water  can  be  obtained  by  going  deep  enough.  One  of  these  wells  will  usually  irri- 
gate a  section  of  land;  and  if  the  water  is  collected  and  stored  in  reservoirs,  some 
will  snx)ply  water  for  3,000  to  4,000  acres. 

In  many  instances  the  flow  is  too  great  for  the  farmer,  and  he  has  to  cap  his  well 
to  prevent  a  superabundance  of  water.  Just  south  of  Tulare  Lake,  in  the  northern 
part  of  Kern  Valley,  there  are  more  than  three  dozen  of  these  wells  within  a  radius 
of  10  miles.  Here  is  the  flow  of  a  dozen  of  these  wells  in  gallons  every  twenty- four 
hours,  all  yielding  over  1,000,000  each  : 

Gallons.  Gallons.  Gallons. 

2, 500, 000  2, 200, 000  1 ,  600, 000 

2, 500, 000  2, 200, 000  1 , 500, 000 

2,400,000  2,000,000  1,500,000 

2,400,000  1,600,000  1,200,000 

The  water  discharging  from  artesian  wells,  of  which  there  are  several  on  Kern 
Island,  within  a  distance  of  about  G  miles  from  the  lakes,  maintains  a  uniform  tem- 
perature of  71^^  Fah.  summer  and  winter.  This  uniform  high  temperature  renders 
artesian  water  valuable  for  winter  irrigation.  These  wells  just  north  of  the  little 
lakes  of  Kern  Valley  are  from  250  to  460  feet  deep. 

Nature  has  also  placed  within  reach  a  water  supply  for  Kern  Valley  much  more 
ample  and  economical.  The  annual  local  rain-fall  is  light,  yet  in  the  summit  of  the 
Sierra,  from  35  to  40  miles  distant  from  the  eastern  border  of  the  valley,  it  is  about 
100  inches,  from  the  great  fall  of  snow  and  precipitation  of  rain.  The  altitude  of  this 
lofty  mountain  range  is  nearly  or  quite  2,000  feet  greater  in  Kern,  Tulare,  and  Fresno 
Counties  than  in  the  central  and  northern  counties.  Here,  in  this  range,  rising  to  an 
average  altitude  of  8,0C0  to  10,000  feet,  with  Mount  Whitney  the  highest  mountain  in 
the  United  States  15,056  feet,  and  many  other  peaks  but  little  less,  an  immense  amount 
of  snow  is  stored  in  winter,  which  does  not  melt  till  late  in  spring  and  early  summer. 
Fortunately  Kern  Valley  lies  right  at  the  base  of  this  immense  water-shed  of  the  Sierra. 
.  Kern  River  is  the  third  largest  in  the  San  Joaquin  Valley,  only  exceeded  in  size  by 
the  San  Joaquin  and  King^s  Rivers  in  this  order.  It  has  two  branches  in  the  upper 
Sierra.  The  northern  branch,  which  is  the  longer,  with  its  numerous  tributaries, 
rises  right  at  the  base  of  Mount  Whitney,  and  is  fed  by  the  snows  of  that  lofty  peak. 
Its  source  is  in  the  northeastern  part  of  Tulare  County,anditflow860or65  miles  in  that 
rounty  in  a  southwesterly  direction,  past  several  lofty  peaks,  and  receives  the  western 
drainage  of  the  backbone  of  the  Sierra.  After  reaching  Kern  County  and  flowing  25  or 
:»U  miles  below  the  line  the  southern  branch  unites  with  it,  and  from  there  to  the  plains 
ol  Kern  Valley  the  course  is  southwest.  From  the  source  of  the  North  Fork  of  the 
river  to  the  mouth  of  the  ca&on  the  distance  is  115  miles,  in  which  it  falls  10,000  to 
12,000  feet  in  a  series  of  cascades  through  wild,  rocky  canons,  alternating  with  short, 
level  reaches  in  park  like  valleys.  From  the  point  where  it  leaves  the  mountains 
projwr  it  flows  for  18  miles  between  high,  gravelly  banks,  then  in  entering  the  plains  it 
meftociers  a  little  north  and  south  of  west  14  miles,  where  tIi<i^Bo\i\\v^t\i'^\)be\^<(^^'^A\^^>^ 
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crosses  it  about  1  mile  north  of  Bakersficld.  Continuing  sonthwesterly  a  few  milen, 
its  course  is  westerly,  after  which  it  takes  a  northwesterly  direction  through  Goo  e 
Lake  to  Tiihire.  Tliis  is  known  as  New  River,  Formerly  its  course  from  near  Bakers- 
lield  was  nearly  south  to  Kern  Lake,  then  westerly  to  Buena  Vista  Lake,  then  fol- 
lowing the  slough  in  a  nortliwesterly  direction  to  Tulare  Lake.  This  is  known  in 
Kern  Valley  as  the  Old  River.  Kern,  Bnena  Vista,  and  Goose  Lakes  were  formed  by 
the  overllow  of  the  river.  The  delta  south  and  southwest  of  BakersHeld  between 
Old  and  N<'w  Rivers  is  known  as  Kern  Island. 

This  river  drains  a  water-shed  or  catchment  area  of  2,J582  square  miles.  Caliente 
Creek  and  other  small  strea'iis,  which  are  really  tributary  to  tho  Kern,  Tehachapi, 
San  Emigdio,  and  Tejon,with  other  water-sheds,  make  a  total  catchment  area  or 
water-shed  for  Kern  Valley  of  3,445  square  miles. 

The  average  discharge  of  Kern  River  is  2,700  cubic  feet  per  second.  The  maximnm 
discharge  during  the  rainy  season,  and  during  the  melting  of  the  mountain  snow,  is 
19,041  cubic  feet  i)or  second.  There  are  eight  months  of  tho  maximnm  flow  or  high 
water  from  December  to  July,  inclusive.  Tho  actual  discharge  of  Kom  River  the 
last  of  May,  183:i,  by  calculations  made,  was  found  to  be  equal  to  a  depth  of  1^ 
inches  per  month  from  the  whole  area  or  catchment  of  3,445  square  miles.  This  gives 
a  depth  of  3  inches  per  month  for  irrigation  over,  1,200  sqnare  miles,  or  7&S,000 
acres,  which  affords  a  grand  scojie  and  proujise  of  magnificent  results  to  the  effortsof 
a  vast  population  in  the  valley.  The  discharge  is  doubtless  much  larger  from  the 
middle  of  February  to  April,  when  w^ater  is  most  needed  for  Irrigation. 

By  close  calculation  it  is  found  that  1  cubic  foot  per  second  will  irrigate  160 
acres.  So  that  from  tlu^  waters  of  Kern  River  alone,  properly  stored  and  utilized, 
can  be  irrigated  all  the  lands  of  Kern  Valley. 

No  portion  of  our  country  of  equal  extent  can  be  irrigated  at  a  less  expense  than 
Kern  Valley,  and  the  soil  is  of  the  best  and  most  easily  worked  character.  Right  here 
in  Kern  Valley,  and  mainly  on  Kern  Island,  we  llnd  more  than  thirty  canals,  some  of 
them  with  branches,  and  all  with  distributing  ditches  and  several  with  many,  the 
main  canals  aggregating  some  300  miles  in  length  and  covering  nearly  475, 000  acres, 
which  can  be  irrigated.  About  ir)0,000  acres  are  now  irrigated^  pro<lucing  as  fine 
crops  as  ever  grew.  On  these  irrigated  lands,  with  good  care,  alialfa  gives  four  and 
five  crops  a  year,  yielding  at  least  2  tons  to  the  acre  each  crop,  making  an  annual 
yield  of  8  to  10  tons  to  tho  acre  besides  aflbrding  some  pasture.  As  a  rale  it  is  cut 
every  six  weeks  for  eight  months  in  the  year.  Several  years  ago,  when  this  irrigat- 
ing system  was  first  inaugurated,  it  cost  50  cents  per  acre  to  irrigate  land.  Science 
and  art,  with  nmch  study  and  labor,  have  so  far  jierfected  this  system  of  irrigation 
that  now  the  cost  varies  from  2  to  10  cents  per  acre,  as  a  rule,  averaging  from  2  cents 
or  3  cents  to  5  cents  under  javonible  conditions. 

The  canal  of  the  Kern  River  Water  and  Irrigating  Company,  known  as  tho  Beards- 
ley  Canal,  the  highest  on  the  river,  IxMug  the  niost  northeasterly  of  this  great  sys- 
tem, is  taken  from  the  northerly  bank  in  the  southeast  quarter  of  section  3,  T.  29 
S.,  R.  28  E.  It  is  8  miles  in  length,  15  feet  wide  on  the  bottom,  and  2^  feet  deep.  It 
has  10  miles  of  distributing  ditches.  It  ax)propriates  47,0^i0  miner's  inches  under  a 
4-incli  pressure,  equivalent  to  938  cubic  feet  per  second.  This  location  was  made 
December  2,  1873. 

The  McCord  Canal  is  taken  from  the  northerly  bank  of  the  river  in  the  northeast 
quarter  of  sectiim  18,  T.  29  S.,  R.  28  E.  The  main  canal  is  4^  miles  long,  with  three 
branches,  having  a  total  length  of  10  miles  and  15  miles  of  distributing  ditches. 
Tho  main  canal  is  20  feet  wide  on  the  bottom  and  2  and  3  feet  deep.  This,  with  the 
Beardsley,  is  the  means  of  sn])ply  for  that  portion  of  the  district  above  the  Calloway 
Cfinal.  It  appropriates  i'),{.H)0  inclies,  equivalent  to  100  cubic  feet  per  second.  This 
location  was  niailo  March  20,  1875. 

The  Calloway  Canal  belongs  to  the  Kern  River  Land  and  Canal  Company,  and  is 
thcUargest  and  most  ini])ortant  in  the  system.  It  comes  out  of  tho  northerly  bank 
of  the  river  a  short  distance  above  the  Southern  Pacific  Railroad  Company's  bridge, 
in  the  southeast  (luarter,  sc^ction  13,  T.  29  S.,  R.  27  E.  It  is  32  miles  long,  80  feet- 
wide  on  the  bottom,  and  120  on  tho  surface,  with  banks  7  feet  high  and  10  to  16  feet 
wide  on  top,  with  inside  slope  of  4  to  1,  and  outside  2  to  1.  On  the  west  bank  there 
is  a  delightful  driveway  the  full  length.  It  has  a  depth  of  about  (5  feet.  The  grade 
is  eight-tenths  of  a  foot  per  mile.  In  30  miles  it  crosses  Poso  Creek  by  means  of  a 
weir  150  feet  in  length,  built  in  the  bed  of  tho  creek,  and  connectinir  at  either  end 
with  the  lower  bank  of  the  canal.  This  arrangement  admits  of  the  use  of  tho  winter 
waters  of  Poso  Creek  by  diverting  them  into  tlie  canal.  It  has  some  05  distribu- 
ting ditches,  from  8  to  20  feet  wide  on  the  bottom,  averaging  16  feet,  and  from  1  to  9 
miles  hmg,  tho  Jiggreg.nte  length  being  about  150  miles.  These  branches  have  lianks 
3^  feet  high,  intended  for  3  feet  of  water,  with  slopes  3  to  1,  an<l  a  grade  of  1^%  feet 
per  mile,  giving  to  each  a  capacity  ol'  HHJ,^,,  cubic;  feet,  per  second.  The  importance  of 
this  cami]  is  seen  when  we  state  tliat  it  covers  about  200,000  acres  of  land.  The 
lwad-<>^nto  at  the  point  of  diversion  from  U\e.  ywct  Vh  Vv^O  feet  long,  built  of  redwoo<l 
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lumber,  6  by  6  stmts,  4  by  6  side  posts,  and  2-iuch  flooring.  The  foundation  is  20 
feet  wide  up  and  down  tbe  stream,  and  has  three  rows  of  sheet  piling,  4  by  8  Oregon 
pine,  driven  to  a  depth  of  from  12  to  16  feet,  with  intermediate  or  anchor  i)ile8  of  the 
name  dimensions  and  material  to  which  the  silU,  4  by  8,  redwood  are  spiked.  There 
are  25  bays,  and  the  gate-boards  are  2  by  6  redwood.  The  top  of  the  gate  is  8  feet 
from  the  floor.  The  gate  extends  from  the  right  bank  out  into  the  ntrenm,  and  is 
connected  with  the  weir  by  an  artificial  abutment.  The  weir  extends  from  this  abut- 
ment southerly  across  the  river,  and  is  400  feet  long,  being  of  similar  construction  to 
the  head-gate,  tliconly  difterence  being  that  the  gate-boards  are  twice  as  long,  reach- 
ing across  the  bays.  By  means  of  the  gate-boards,  which  are  movable,  the  water  is 
under  comi)lete  control,  and  can  be  regulated  at  will.  The  Calloway  a])propriates 
74,000  inches  of  water,  equivalent  to  1,476  cubic  feet  per  second.  The  location  was 
made  May  4,  1875. 

The  McCattrey  Ditch,  sharing  the  head-gate  of  the  Calloway  Canal,  is  3  miles  long, 
7  to  8  feet  wide  on  the  bottom  and  is  2i  feet  deep.  It  irrigates  the  land  between  tlie 
Calloway  and  the  river.  The  appropriation  is  1,296  inches,  equivalent  to  26  cubic 
feet  i>er  second.     The  date  of  location  is  October  31,  1874. 

The  head-gate  of  the  Emery  Ditch  is  in  the  northeast  quarter  of  section  22,  T.  29 
S.,  R.  27  E.  It  is  3  miles  long,  6  to  8  feet  wide  on  the  bottom,  and  2  ieet  deep.  It 
appropriates  2,000  inches,  equiv.ilent  to  40  cubic  feet  per  second.  Located  December 
2.  1876. 

The  Jones  and  Tuckey  Ditch  bejiins  in  the  northeast  quarter  of  section  32,  T.  29 
8.,  R.  27  E.  It  is  4  miles  in  length,  10  feet  wide  on  the  bottom,  ajid  2  feet  deej).  The 
appropriation  is  1,000  inches,  equivalent  to  20  cubic  Ieet  per  second.  Located  June 
24,  1876. 

The  Railroad  Canal,  commencing  near  the  comer  of  southwest  quarter  of  section 
31,  T.  29  S.,  R.  27  E.,  is  3,000  feet  long.  It  is  40  feet  wide  on  the  bottou),  and  2  feet 
deep.  It  empties  into  Goose  Lake  slough.  It  appropriates  31,075  inches,  equivalent 
to  620  cubic  feet  per  second.     Its  location  dates  July  24,  1874. 

The  head-gate  of  the  Wible  Canal  is  in  the  uo.thwest  quarter  of  section  6,  T.  30  S., 
K.  27  E.,  and  running  about  1,000  feet,  it  discharges  into  Goose  Lake  canal,  and  by 
means  of  this  canal  and  Goose  Lake  slough,  its  waters  are  conveyed  to  the  lauds  to 
be  irrjgaled.  It  is  40  feet  wide  on  the  bottom,  and  2  feet  dee]).  Its  ai)i)r())  riation  is 
5,040  inches,  and  its  capacity  300  cubic  feet  per  second.     Located  May  1,  1875. 

The  property  of  the  Goose  Lake  Canal  Company  is  taken  frouj  the  northerly  bank 
of  Kern  River,  in  thenortheastquarter  of  section  1,  T.  30  S.,  K.  i(JE.,  and  rniis  thence 
northwesterly  4^  miles,  emptying  into  (Joose  Lake  slough.  Flowing  through  this 
slough  the  water  is  taken  out  at  difterent  points  along  the  slough  in  ditches.  It  is 
140  feet  wide  on  the  bottom  and  3  feet  deep.  It  approj>riates  90,000  inches,  eipiivalent 
to  1,795  cubic  f«»et  per  second.  It  was  located  July  13,  1875.  The  Railroad,  Wible, 
and  Goose  Lake  Canals  all  empty  into  the  Goose  Lake  slou<ih,  and  use  it  aH  a  com- 
mon'channel  to  carry  their  waters  to  the  adjoining  lands  as  far  down  as  Goose  Lake, 
a  distance  of  22  miles. 

The  Pioneer  Canal,  owned  by  the  Pioneer  Canal  Company,  has  its  head-gate  in  the 
northeast  quarter  of  section  1,  T.  30  S.,  R.  26  E.  Ithasalen«;th  westerly  of  11^  miles, 
being  60  feet  wide  on  the  bottom  and  3  feet  deep.  This  canal  flows  through  the  (entire 
length  of  the  McClung  ranch,  which  is  wholly  irrigated  by  it,  and  its  principal  dis- 
tributing branch,  the  Pottinger  Ditch,  16  feet  wide.  It  also  ])asses  through  the  Buena 
Vista  ranch,  furnishing  mainly  its  irrigating  waters.  Its  appropriation  is  20,074 
inches,  equivalent  to  40  /  cubic  feet  per  second.  This  canal  was  located  April  26, 
1873. 

The  head-gate  of  the  Edwards  Ditch  is  in  the  northwest  quarter  of  section  1,  T.  30 
S.,  R.  26  E.  It  is  2  miles  long,  10  to  1*^  feet  wide  on  the  bottom,  and  1  foot  deep.  It 
appropriates  1,440  iuches,  equivalent  to  20  cubic  feet  per  second,  and  was  located 
December  21,  1874. 

The  James  and  Dixon  Canal  is  owned  by  the  James  and  Dixon  Canal  Conii>any.  It 
commences  in  the  southeast  quarter  of  section  3,  T.  30  S.,  R.  26  E.,  and  runs  in  a 
westerly  direction  about  12  miles.  It  is  30  feet  wide  on  the  bottom  and  3  feet  deep. 
Its  appropriation  is  14,000  inches,  equivalent  to  279  cubic  feet  per  second.  Its  ioca- 
ti<»n  dates  April  19,  1873. 

The  Johnson  Ditch  is  owned  by  the  Lower  New  Kern  River  Irrigating  Com^iany, 
and  begins  in  the  southeast  quarter  of  section  3,  T.  30  S.,  R.  26  E.,  a  few  feet  below 
the  Jamesand  Dixon  Canal,  with  which  its  waters  join  in  a  shallow  slough,  a  few  hun- 
dred feet  below.  Its  course  is  southwesterly  about  4  miles.  It  is  30  feet  wide  on  the 
bottom  and  3  feet  deep.  It  appropriates  8,640  inches,  equivalent  to  172  cubic  feet  per 
sceoud.     It  was  located  June  12,  1873. 

The  Ash  Ditch  is  near  the  Johnson,  and  is  taken  from  the  river  in  southeast  quarter 
of  section  3,T.  30  S.,  R.  26  E.,  and  is  1  mile  in  length.  3  feet  wide  on  the  bottom, 
and  2  feet  deep.     It  has  a  discharging  capacity  of  24  cubic  feet  j)er  second. 

The  May  Ditch  leaves  a  short  arm  of  the  river  in  the  northwest  corner  of  th<i  v>»\i\}LvVv-. 
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wcHt  quiirtor  of  Hoctioii  IH,  T.  J^O  S.,  R.  20  E.  It  is  2  milos  ^ol^fr^  8  feet  wide  on  the 
Ijottoni,  and  2  feot  d<-('p.  ItH  n]i}in)}>riatioii  is  4,000  iiicbeH,  cqiiivaluut  to  80  cubic  feet 
per  s*'cu>ih1.     IIh  local  ion  >vh8  iiiado  NovembiT  21),  iy73. 

The  Joice  Canal  is  taken  from  tbo  river  in  tbo  nortlieaBt  corner  of  the  sontbwest 
quarter  of  Kcction  2:J,  T.  'M)  S.,  R.  25  E.  It  is  nearly  4  miles  Ion;;,  12  feet  on  the  bottom, 
and  2  i'eet  de«'i>.  It  «])propriate8  6,250  inches  of  water,  eqaivaleut  to  129  cahic  feet 
per  Kec(jnd.     Its  location  >va8  niade  May  20,  1873. 

Tbo  Dixon  Canal  is  a  branch  of  the  Joice  Canal,  diverting  the  water  from  the  lat- 
ter for  abont2^  miles,  and  then  it  branches  out  to  the  northward,  irrigating  lauds  on 
the  borders  of  the  rcclainie<l  swamx)-laud  district.  It  is  8  feet  wide  on  the  bottom 
and  4  feet  deej).  Tlie  appro]»riation  is  3,450  inches,  equivalent  to  (59  cubic  feet  per 
second.     Its  location  datt^s  April  13,  lf*75. 

The  foregoing  canals  and  ditches  are  all  on  the  north  side  of  the  New  Kem  River, 
or  now  Kem  River  proper.  Those  on  the  south  sido,  about  the  same  number,  are 
located  on  both  sides  of  Old  River.  The  first  one  in  order  <'n  the  river,  locatini; 
at  the  highest  jmint  on  the  left  bank  of  the  stream,  is  the  property  of  the  Kem  Island 
Irrigating  Canal  Company,  called  the  Kern  Island  Canal. 

It  is  taken  from  Kern  River  near  the  southeast  corner  of  the  southwest  quarter  of 
secticm  i),  T.  29  S.,  R.  2H  E.,  about  2^  miles  nortlieastof  Bakersfield,  through  which  town 
it  passes.  It  is  18  nulea  long,  with  a  width  atthe  head-gate  of  48^  feet  on  thehottomaud 
a  dei)th  of  4  feet.  It  terminates  at  Kern  Lake.  At  Bakersfield  the  canal  makes  a  ver- 
tical fall  of  nearly  20  feet,  furnishing  water  i)ower  for  a  large  flouring  miU.  This 
important  canal  has  two  main  branches,  the  town  branch,  supplying  Bakersfield  and 
vicinity,  having  a  length  of  2  miles,  and  a  central  branch,  diverging  from  thecaual 
south  of  the  town,  and  running  nearly  parallel  to  it,  varying  from  one-half  to  2  miles 
distant,  h)r  a  distance  of  10  miles  in  a  southerly  direction.  This  branch  has  a  width 
of  20  fei't  on  the  bottom,  ajid  a  depth  of  3  feet,  with  slopes  of  3  to  1.  The  central 
branch  is  one  of  the  best  irrigating  canals  in  the  valley.  It  has  nineteen  drops  in  the 
distan  e  of  10  miles,  jdaced  at  interA^als  of  half  a  mile.  The  Kem  Island  and  its 
branches  have  thirty-one  lateral  ditches,  besides  a  connecting  ditch  with  the  Stine 
Canal,  having  a  total  length  of  over  bO  miles.  The  Kern  Island  Canal  appropriates 
20,000  inches,  ecjuivalent  to  400  cubic  feet  per  second.  Its  location  dates  from  the 
latter  part  of  1870. 

Next  below  the  Kern  Island  is  the  Old  South  Fork  Canal.  It  is  taken  from  the 
river  in  the  central  northern  part  of  the  northeast  quarter  of  section  17,  T.  29  S.,  R.  28  E., 
about  three-fourths  of  a  mile  1k»1ow  the  head-gate  of  the  Kern  Island  canal.  It  mns  3 
miles  southwesterly  into  the  bed  of  the  Old  South  Fork,of  Kern  River,  in  which  its 
waters  are  conveyed  to  Kern  Lake  in  a  nearly  southerly  direction.  The  canal  has  a 
width  of  2()  fe(;t  on  the  bottom,  and  is  trom  2  to  3  feet  deep.  Its  distributing  ditches 
aggregate  7  miles,  one  of  the  principal  of  which  is  the  Cotton  Ranch  Ditch,  irrigating 
1,100  acres  of  alluvial  bottom  lands,  north  of  and  adjoining  Bakersfield.  Most  of  the 
Avater  diverted  into  the  Old  South  Fork  is  turned  into  the  Panama  Slough,  and  agaiu 
diverted  below  by  the  Panama  Ditch.  This  canal  is  also  used  at  times  as  a  feeder  for 
the  Kern  Island  Canal.  The  appropriation  is  3,800  inches,  equivalent  to  75  cubic  feet 
per  second. 

The  Farmers'  Canal,  owned  by  the  Farmers'  Canal  Company,  takes  its  water  from 
the  river  in  the  northeast  quarter  of  secti(m24,  T.  29  S.,  R.  27  E.,  about  200  feet  above 
the  Southern  l^acilic  Railroad  bridge  across  Kern  River  with  a  48  feet  opening,  froutiog 
])arallel  with  IIk;  river,  th<;  water  (Altering  the  canal  at  right  angles  with  the  stream. 
The  first  aitiiicial  channel  to  the  Panama  Slongh  is  abont  three-quarters  of  a  mile  in 
length.  The  total  length  of  the  main  channel  is  ahout  If)  miles,  consisting  wholly  of 
natural  sloughs.  It  has  four  miles  ot  branch  constructions,  varying  from  10  to  20  feet 
in  width.  It  has  30  mihs  of  <listributing  ditches.  The  artificial  channel  is  50  feet 
wide  on  the  bottom  an<l  3  feet  <lee]>,  and  the  natural  channel  varies  from  20  to  50 feet 
in  width,  with  a  depth  ol  (>  to  10  tVet,  having  nearly  vertical  banks.  The  soil  throngh 
which  it  i)as8es  is  generally  a  firm,  clayey  loam,  and  permits  natural  irrigation  of  ad- 
jacent lands  by  ])ercoIation.  A  great  deal  of  this  land  along  the  old  channel  is  thus 
kept  constantly  moist  and  re(inires  no  irrigation.  It  appropriat<38  14,400  inches, 
e<iuivaleut  to  2.^7  I'vvi  per  secon<I.     Its  location  was  made  April  129,  1873. 

The  Castro  Ditch  derives  its  water  at  the  junction  of  Old  and  Kern  Rivers,  in  the 
northeast  (juarter  of  section  2(5,  T.  21)  S.,  R.  27  E.  It  is  16  feet  wide  on  the  bottom, 
2  feet  deep,  and  5  miles  long.  It  crosses  Panama  Slough,  and  irrigates  a  small 
amount  of  land  east  of  that  channel.  The  approiniation  :s  1,000  inches,  equivalent 
to  20  cubic  feet  i)er  second. 

The  Stine  Canal,  belonging  to  the  Stine  Canal  Company,  has  its  head-gate  also  at 
the  junction  of  Old  and  Kern  Rivers,  adjoining  that  of  Castro,  in  the  northeast 
quarter  of  section  20,  T.  20  S.,  R.  27  K.  It  occujiies  the  bed  of  Old  River  for  the  dis- 
tance of  half  a  mile.  This  canal  is  80  feet  wide  on  the  bottom,  3  feet  deep,  and  15 
miles  long.  It  has  two  main  brauihes,  with  numerous  forks,  varying  in  width  from 
J.^  to  20  ibet  ou  the  bottom,  and  kavmg  au  a<^\^iegate  length  of  32^  miles,  and  41^ 
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miles  of  distributing  ditches.  It  is  next  in  importance,  in  this  system,  to  the  Korn 
Island  Canal,  and  shares  with  the  Farmers^  Canal  in  irrigating  T.  30  and  'M  S.,  K.  27  £., 
liesides  supplying  w^ter  for  other  lands  west  and  south.  Its  appropriation  is  55,9H0 
inches,  equivalent  to  1,117  cubic  feet  per  second.     It  wai  located  Decomber  12,  1872. 

The  Anderson  Canal  heads  also  in  the  northeast  quarter  of  section  26,  T.  29  S., 
R.  27  E.,  at  the  junction  of  Old  and  Kern  Rivers.  Its  head-gate  connects  with  those 
of  the  Stine  and  Castro,  and  the  same  system  of  wing-dams  serves  for  all.  The  canal 
rnus  southwesterly  4  miles,  is  15  feet  wide  on  the  bottom,  and  2^  feet  deep.  This 
canal  is  used  exclusively  for  irrigating  Stockdale  ranch,  located  about  5^  miles  south- 
west of  Cakerstield.  Its  appropriation  is  5,057  inches,  equivalent  to  101  cubic  feet 
per  second.    The  location  was  made  October  9, 1872. 

The  Gate/S  Canal,  owned  by  the  Gates  Canal  Company,  is  taken  out  of  Kern  River, 
iu  the  southwest  quarter  of  section  26,  T.  29  S.,  R.  27  E.,  and  runs  in  a  southwest- 
erly direction  2^  miles.  It  is  12  feet  wide  on  the  bottom  and  2i  feet  deep.  It  also  is 
nsed  exclusively  in  irrigating  Stockdale  ranch.  Its  appropriation  is  5,057  inches, 
efjuivalent  to  101  cubic  feet  per  second.  This  canal  was  located  origiually  without 
record  early  in  1872,  and  relocated  October  7,  1878. 

The  Bnena  Vista  Canal  belongs  to  the  Buena  Vista  Canal  Company.  Its  head -gate 
is  in  the  northeast  quarter  of  section  33,  T.  29  S.,  R.  27  E.,  and  runs  southwesterly 
through  Bellovne  ranch,  located  about  8  miles  west  of  Bakcrsfield.  It  is  I3f  miles 
long,  30  feet  wide  on  the  bottom,  and  3  feet  deep.  It  has  numerous  ditches  of  various 
dimensions.  Its  appropriatioa  is  14,000  inches,  equivalent  to  279  cubic  feet  per  sec- 
ond.    Its  location  was  July  15,  1870. 

The  James  Canal,  which  is  the  property  of  the  James  Canal  Company,  heads  in 
the  northeast  quarter  of  section  33,  T.  29  S.,  R.  27  E.  It  runs  southwesterly  17^^ 
miles,  is  60  feet  wide  on  the  bottom  the  first  3  miles  and  40  feet  the  remaining  dis- 
tance, and  is  3  feet  deep.  This  canal  also  flows  through  Bellevue  ranch,  supplying 
water  for  this  ranch  and  all  lands  still  further  south  and  west.  The  amount  of  ap- 
propriation is  19,730  inches,  equivalent  to  394  cubic  fee;;  per  second.  Date  of  location 
October  15,  1871. 

The  Plunkett  Canal,  belonging  to  the  Plunkett  Canal  Company,  commences  in  the 
northwest  quarter  of  section  33,  T.  29  S.,  R.  27  E.  It  runs  southwesterly  through 
Bellevue  ranch,  and  is  used  exclusively  for  it.  Amount  of  appropriation  is  5,057 
inches,  equivalent  to  101  cubic  feet  per  second.  Date  of  location,  December  31, 1872. 
It  is  3f  miles  long,  12  feet  wide  on  the  bottom,  and  2^  feet  deep. 

The  Meacham  Canal  is  the  property  of  the  Meacham  Canal  Company,  com- 
mencing in  the  northwest  quarter  of  section  6,  T.  30  S.,  R.  27  E.,  and  Hows  through 
Bellevue  ranch  southwesterly  about  4  miles.  It  is  12  feet  wide  on  the  bottom  and  3 
feet  deep.  Its  appropriation  of  water  is  1,500  inches,  equivalent  to  30  cubic  feet  per 
second.     It  was  located  April  15, 1873. 

The  Wilson  Canal  commences  at  a  point  on  Kern  River,  near  the  head-gate  of  the 
Meacham  Canal,  in  the  northwest  quarter  of  section  6,  T.  30S.,  R.  27  E.,  and  also  flows 
through  Bellevue  ranch  2^  miles  in  a  southwesterly  direction,  and  is  5  feet  wide  on 
the  bottom  and  2  feet  deep.  It  appropriates  500  inches,  equivalent  to  10  cubic  feet 
per  second,  and  was  located  August  15,  1874. 

The  Henley  Canal  begins  in  the  southeast  quarter  of  section  9,  T.  30  S.,  R.  26  E., 
and  runs  southwesterly  2^  miles.  It  is  3  feet  wide  on  the  bottom  and  2  feet  deep. 
The  amount  of  the  approiiriation  is  2,880  inches,  equivalent  to  57  cubic  feet  per  sec- 
ond.    Its  location  dates  January  29,  1874. 

The  Frazer  Canal  takes  its  waters  out  of  Kern  River,  in  the  northeast  quarter  of 
(iection  16,  T.  39  S.,  R.  26  E.  It  flows  southwesterly  2^  miles,  and  is  5  feet  wide  on 
the  bottom,  with  a  depth  of  1^  feet.  It  appropriates  2,600  inches,  equivalent  to  52 
cubic  leet  per  second.     It  was  located -April  15,  1873. 

The  Kern  Valley  Water  Company  has  two  main  canals  for  the  reclamation  of 
swamp  land  in  district  No.  21,  in  Buena  Vista  slough,  and  a  distributing  canal.  The 
principal  canal  is  that  on  the  west  side  of  the  district,  following,  generally,  the  bor- 
der of  the  bwamj)  lands  for  a  distance  of  24  miles.  At  its  head  it  is  125  feet  wide  on 
the  bottom,  7  feet  deep,  with  sides  sloping  from  3  to  1  and  from  7  to  1,  and  a  grade  of 
nine-tenths  of  a  foot  per  mile.  The  grade  is  very  irregular,  and  we  give  it  in  detail. 
For  one-half  mile  the  grade  is  nine-tenths  of  a  foot;  9  miles,  it  is  2  feet;  one-half 
mile,  2ft  feet;  and  1^^  miles,  level;  vertical  drop,  Ifo  feet;  1  mile,  8  feet;  2  miles, 
level. 

Below  this  main  channel,  a  parallel  distributing  canal,  30  feet  wide  on  the  bottom 
and  2  feet  deep,  was  constructed  about  10  miles  long.  On  the  east  side  of  the  swamp 
a  canal  about  6  miles  long  was  constructed  for  irrigation  purposes,  having  a  width 
on  the  bottom  of  25  feet,  a  depth  of  3  to  5  feet,  and  side  slopes  of  3  to  j.  The  appro- 
priation of  water  of  the  Kern  Valley  Wat-er  Company  is  100,000  inches,  equivalent  to 
1,995  cubic  feet  per  second,  and  its  location  dates  Ajiril  7,1877.  The  appropriation 
of  the  Kern  Valley,  east  side,  is  30,000  inches,  equivalent  to  599  cubic  feet  per  second^ 
and  %h^  ^op^t|o|i  dfit^  April  9, 1877, 
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lUiumi  of  the  canal  system  of  Kern  Valley, 


Name  of  canaL 


BearclHlev 

McCord*. 

Calloway 

McCatlVy 

EiiuM  y 

Jones  Tuckoy 

Railroad 

Wildo    

(jloortc  Lake 

Pioneer 

Edwards 

James  and  Dixon 

Johnson 

Ashe 

May 

Joice 

Dixon  

Total 

Kcni  Tsland, 

Old  South  Fork 

Farmers 

Castro 

Stino 

Anderson 

Gati's • 

Bneiia  Vista 

James 

J*lunket 

M(>acham 

"Wilson 

TIenley 

Trave'r 

Kern  Valley  "Water  Company 

Total 

Grand  total 


Len 


gt^. 


MUm. 
8 

82 
3 
3 
4 

I 
I 

R 

in 

2 
3 
4 
1 
2 
4 
2i 


m 


30 
3 

in 

5 

47i 
4 
2i 


3J 

4 

2i 
40 


197i 


AiiproprUkliim. 


Miner' g  inch, 

47,230 

5.000 

74,000 

1.296 

2.000 

1,000 

31,075 

5.040 

90.000 

20.074 

1.440 

14,000 

8,640 

1,200 

4.000 

G,  250 

3.456 


297,"r 


30 


315, 701 


20,000 
3,800 

14,400 
1,300 

55,980 
5,057 
5,057 

14,000 

19,730 
6,057 
1,500 
500 
2,880 
2,600 
130,000 


281,561 


597,262 


OuJbicfetL 

938 

IM 

1,47« 

26 

40 

20 

620 

100 

1.795 

400 

» 

279 

172 

24 

80 

12S 

60 


6,293 


400 

75 

287 

20 

1,117 

101 

101 

279 

394 

101 

30 

10 

57 

52 

2,m 


5,618 


11«911 


The  first  cliviHioii  of  tlio  above  table  re])reseiit8  the  canals  on  the  nortbem  bank  of 
Kern  River.     The  second  division  those  taken  out  of  the  southern  bank  of  the  Kern. 

GENERAL  REMARKS. 


Tlje  first  and  most  important  consideration,  in  a  section  where  agricultural  success 
is  wholly  de])en(lent  upon  irrigation,  as  in  Kern  Valley,  is  that  of  the  amount  and 
pennsmence  of  the  water  supply,  for  upon  these  depend  the  prosperity  of  the  coin- 
niunity.  Fortunately  Kern  Kiver,  which  is  virtually  the  sole  source  of  supply  for 
all  this  vailoy,  is  a  stream  of  large  volume,  whose  waters  can  be  entirely  diverted 
without  injury  to  any  x)ub]ic  interest  <and  whose  discharge,  though  variable;  is  on- 
failing. 

The  river  heads,  as  we  have  shown,  among  the  loftiest  peaks  of  the  Sierra  Nevada, 
whose  ice-fields  and  beds  of  snow  only  yield  to  the  heat  of  midsummer,  furnishes  au 
innnenst)  volnme  of  water  long  after  the  winter  rains  of  the  foot-hills  and  valley  are 
lost  sight  of.  Tlie  rains  td*  winter  and  the  melting  snows  of  summer  on  the  upiier 
Sierra  thus  maintain  a  full  ilow  in  Kern  Kiver  for  about  two-thirds  of  the  year,  tlie 
I>eriod  covering  the  greatcjst  demand  for  irrigation.  Kern  River  has  a  slope  through 
the  valley  of  G  to  b  feet  i)er  mile,  and  lies  in  a  shallow,  sandy  bed,  with  banks  of 
sandy  soil  3  to  f)  feet  high.  These  are  favorable  conditions,  and  enable  water  to  bo 
taken  out  at  almost  any  point  at  comparatively  small  cost.  Few  permanent,  costly 
dams,  or  very  expensive  head-works  have  been  found  necessary  ;  a  simple  wing-dam 
of  sand  and  brush,  running  out  into  the  channel  of  the  river  at  an  acute  angle  up  the 
stream,  serves  every  purpose,  in  most  cases,  for  diverting  water  into  the  canals,  there 
being  only  live  weir  extensions  across  the  river  in  the  whole  system. 

Then,  attain,  the  slope  of  the  irrigable  lands  of  the  valley  is  so  great  there  is  no 
difficulty  m  running  canals  in  almost  any  direction  over  them,  nor  in  distributing 
water  in  the  smaller  ditches,  or  in  draining  it  olf.  It  is  therefore  i)oculiarly  favora- 
ble for  irrigation,  yet  the  soil  is  too  friable  to  i)ermit  of  canals  of  any  considerable 
ai^e  taking  the  natural  slope  of  t\ie  giowmV  NN\U\v)v\t  ttttrious  erosion  {^ud  dauifige, 
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WORKS  IN  THESE  CANALS. 

The  ^ade  over  these  sloping  plains  is  regulated  by  *'  drops,"  or  weirs,  placed  at 

f»roper  intervals,  with  movable  weir-boards,  which  are  also  convenient  and  necessary 
or  raising  water  to  enter  distributing  ditches.  These  drops  are  constructed  similarly 
to  the  canal  head-works,  and  are  charactepzed  by  an  absence  of  ponderous  gates  for 
regalatin^  the  water  and  extreme  lightness  of  timber  used,  studying  the  greatest 
economy  m  material.  Head-gates  are  a  necessity  when  the  water  is  taken  out  of  the 
rhror  to  control  the  admission  of  water  to  the  canal.  They  are  made  entirely  of 
"wood,  there  being  no  stone  readily  accessible  in  this  vicinity.  The  better  class  of 
these  head-gates  are  constructed  upon  a  foundation  of  enchor-piles  driven  into  the 
aand  as  far  as  possible,  with  sheet-piling  of  2-inch  planks  at  the  upper  and  lower  sides 
of  the  structure. 

Weirs,  as  before  indicated,  are  constructed  not  only  for  drops,  but  forraising  water 
for  entering  distributing  ditches.  Side  gates  are  at  the  head  of  distributing  ditches 
for  the  purpose  of  admitting  water  from  the  canal  into  such  ditches.  They  are  con- 
stmcted  upon  the  same  principle  as  head-gates. 

The  canal  flume  is  the  usually  constructed  flume  for  carrying  one  stream  of  water 
over  another  across  a  gulch  or  ravine. 

Wing-dams  are  built  of  brush  and  in  the  river,  from  the  lower  side  of  the  mouth  of 
the  canal  up  the  stream,  at  an  acute  angle  with  the  current,  to  turn  the  waters  of  the 
river  into  the  canal. 

Waste-gates  are  built  at  the  heads  of  canals  and  also  along  their  course  to  let  off 
any  oversupply  of  water.  Inverted  siphons  are  put  into  canals  for  the  purpose  of 
carrying  their  waters  under  another  canal. 

A  module  is  put  into  a  gate  or  other  structure  for  the  measurement  of  water. 

EFFECT  ON  SOILS  IN  KERN  COUNTY. 

It  has  been  positively  demonstrated  that  upon  all  the  sandy  soils,  at  least,  which 
form  the  principal  area  of  land  in  this  valley  under  cultivation,  the  effect  of  years 
of  irrigation  has  been  a  marked  increase  in  their  fertility  and  an  apparent  change 
for  the  better  in  their  composition.  The  mountains  drained  by  Kern  River  are  com- 
posed of  friable  granite,  .which  is  very  rapidly  disintegrating.  Great  quantities  of 
this,  as  well  as  vast  quantities  of  gypsum  from  the  gypsum  beds  over  which  this 
river  flows,  are  transported  by  the  river  to  the  plains  below.  Water  and  cultivation 
disintegrate  the  coarser  particles,  and  these  fertilizing  elements  become  dissolved 
and  prepared  for  plant-growth.  In  Altering  through  this  porous  soil  all  this  sediment 
and  fertilizing  matter  contained  in  the  water  is  detained  and  a  perpetual  restora- 
tion is  furnished.  Some  of  the  richest  flelds  in  Kern  Island,  producing  large  annual 
crops  and  of  some  productions  two  crops,  were  barren  wastes  of  sand  before  being 
fertilized  and  reclaimed  by  irrigation. 

IRRIGATION  IMPROVES  CLIMATE. 

The  change  for  the  better  in  the  climate  of  Kern  Valley  since  the  general  introduc- 
tion of  irrigation  has  been  as  marked  as  the  improvement  in  the  soil.  This  is  more 
noticeable,  in  fact,  because  it  affects  the  physical  condition  of  every  one.  While  it  is 
admitted  that  formerly  there  was  a  good  deal  of  malaria  in  Kern  Valley,  we  now  say 
with  positiveness  that  there  is  scarcely  any  at  all.  The  healthf  nlnoss  of  Kerr  Valley , 
will  compare  favorably  with  any  others  in  our  sanatory  State.  Malarious  fevers  were 
quite  prevalent  in  the  valley  formerly,  but  have  been  almost  wholly  abated  mainly, 
it  is  claimed,  by  these  measures. 

Old  sloughs  containing  stagnant  water  have  been  purified  by  the  introduction  of 
pnre  mountain  water  running  through  them.  Jungles  of  miasma-breeding  willows 
nave  been  cleared,  swamps  drained  and  dried  out,  and  decaying  vegetation  on  every 
hand  destroyed.  Besides,  it  may  as  well  be  understood  iirst  as  last,  that  the  mias- 
matic influences  prevailing  here  in  the  early  settlement  of  Kern  Valley  were  largely 
owing  to  the  people  drinking  surface  water.  iSince  artesian  and  deep- well  water  is 
used  a  radical  sanitary  change  is  seen. 

OTHER  RESULTS  OF  IRRIGATION. 

Prior  to  fourteen  or  fifteen  years  ago  there  were  not  in  this  valley  more  than  a 
dozen  families  outside  of  Bakersfield  and  vicinity,  and  almost  all  the  entire  valley 
was  a  barren,  desolate,  sandy  waste  or  desert,  except  the  immediate  environs  of  Ba- 
kenfield.  Now  about  150,000  acres  of  this  land  is  made  to  **  blossom  as  the  rose," 
yieldinf^  as  fine  crops  as  grow,  and  capable  of  sustaining  a  population  of  100,000  peo- 
ple,  while  not  more  than  one-fourth  of  the  irrigable  lands  of  the  valley  are  under 
direct  onltivation. 
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ESTIMATIONS  OF  COST  TO  DITCH  AND  CHECK  LANDS,  MADE  BY  W.  L, 

DIXON.  ENGINEER. 

[Jjiclosure  No.  4.] 

Section  9,  T.  28  S.,  R.  2G  E.,  260  acres,  below  Beardsley : 

Building  li  miles  12-foot  ditch,  at  «387.10 $483.87 

Putting  in  ten  12-foot  gates,  including  material 777. 00 

1,260.87 

Ditching per  acre..  6.30 

Checking do 3.75 

10.05 
Section  16,  T.  28  S.,  R.  26  E.,  640  acres :  . 

Building  4  miles  12-foot  ditch,  at  $387.10 1,548.40 

Putting  in  thirty  12-foot  gates,  including  material 2, 331. 00 

3,879.40 

Ditching per  acre..  €.06 

Checking do 3.75 

9  81 
Section  21,  T.  28  S.,  R.  26  E.,  420  acres:  -^ 

Building  2.6  mUes  12-foot  ditch,  at  $387.10 1,006.46 

Puttingin  twenty  gates,  including  material 1,554.00 

2,560.46 

Ditching per  acre..  6.09 

Checking « do 3.75 

9.84 
Section  22,  T.  28  S.,  R.  26  E.,  622 acres:  ' 

Building  :5.87  miles  12-foot  ditch 1,498.07 

Putt i  ng  in  twenty-nine  12-foot  gates,  including  material 2, 253. 30 

3,751.37 

Ditching per  acre..  6.03 

Checking do 3.75 

9.78 


LETTER  FROM  W.  L.  DIXON,  ENGINEER. 

[Inclosure  No.  5.] 

Bakersfield,  August  14, 1889. 

Dear  Sir  :   I  herewith  submit  a  report  of  the  cost  of  the  work  of  ditching  and 
checking  section  23,  T.  28  S.,  R.  26  E. : 

Ditches,  section  23,  T.  28  S.,  R.  26  E.: 

Earth-work  on  5  miles  of  ditches $1,935.53 

Labor  on  gates 606.04 

Lumber  and  nails 948.39 

1,554.43 

Cost  per  mile,  including  gates $697.99 3,489.96 

Checking  640  acres  on  section  23,  T.  28  S.,  R.  26  E 2, 395.  ?2 

— ^^^ 

Cost  per  acre,  $3.04  to  check.  5,885.68 
Total  cost  per  acre  to  ditch  and  check,  $9.20. 
Total  cost  per  acre  to  ditch,  $5.46. 
Section  15,  T.  28  S.,  R.  26  E.: 

Ditching  4.35  miles,  at  $387.10  per  mile  for  earth- work 1, 683. 88 

Thirty-one  sets  of  12  inch  gates,  at  $77.70  each 2, 408. 70 

Cost  per  acre  to  ditch,  $6.60;  cost  per  acre  to  check,  $3.74,  620  acres..  2,318.80 

Total  cost  per  acre  to  ditch,  and  check,  $10.^.  6, 411.30 


AKEAS  OF  LAND   AHD  DITCH  AND  THE   COST  OF  SAME.      307 

Statement  of  Imdt  ditched  and  checked,  itaeon  of  tSS7  and  XSSS,  on  District  No.  4,  Kern 
Counts.  Cal.,  in  toiimskipg  south,  raage> eail.  Mount  Diablo  baee  and  meridian  {tkedif- 
ftrvnt  land*  hting  described  in  ieft-hand  Toargin  of  8eetio«4,  townshipe,  and  ranges,  the 
figures  appearing  in  this  order)  : 


Looation. 

DItnbed 
oli"ted 

Ditobed 
ehMked 

Total 

Coat  of 

built  in 
1888. 

Hate  per 
»ore  of  total 

oh^okfboilt 
in  1888. 

BOO 

800 
1,260 

A./frtt. 
],M0 

1,000 
600 

200 

40 
212 

♦S.001.20 

M.8a 

IS:iS'?'?Si-g:IS'  

200 

40 

912 

«,388.eo 
8,078.58 
1,800.00 
S,  898. 03 
^533.47 
789.38 

m 

3.71 

1,«0 

3,582 

5,222 

M,M2.7S 

[luoloBare  No.  T.J 


SesUoiu. 

Bate  pec 
total  ooet. 

Ultcbed 
ohMked 

Cost  of 
dltcbluE 

oh^klSg 

Cost  of 
gates. 

S 

Total 
cost  of 

•a- 

cbeokB 

ii 

368 
017 

S3B8.M 

^38.28 

M32.27 

3. 2^.  TO 

3.'«i;52 

»T64.M 

tlBJ.08 

ore.' 85 

2,080.47 
2, 305;  41 

tS4,M 

48o:3S 
225.83 
511.25 

as 

oiss 

l,78S:8l 
1,101.81 

2,417.08 

»;  785.80 

TotoL 

2,<08 

9,518.01 

6.990.63 

8,0S1.M 

1.43T.0* 

24,OS3.oa 
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Statement  of  lands  ditched  and  cheokedf  season  of  1888  and  1889,  on  DistHd  No,  4,  Kem 
County y  CaL,  in  toivnships  south j  range  east^  Mount  Diahlo  base  and  meridian  (the  dif- 
ferent lands  being  described  on  left-hand  margin  by  sectionSy  townships^  and  ranges,  the 
figures  appearing  in  this  order): 

[Inclosure  No.  8.] 


Location. 


Sec.  7, 
Sec.  8, 
Sec.  9, 
Sec.  17, 
Sec.  18, 
Sec.  19, 
Sec.  21. 
Sec.  22, 
Sec.  22, 
Sec.  23, 
Sec.  27, 
Sec.  29, 
Sec.  32, 
Sec.  10, 
Sec.  11, 
Sec.  12, 
Sec.  13, 
Sec.  24, 
Sec.  1, 
Sec.  5, 
Sec.  6, 
Sec.  8, 
Sec.  13, 
Sec.  14., 
Sec.  15. 
Sec.  5, 
Sec.  9, 
Sec.  10, 
Sec.  31, 
Sec.  32, 
Sec.  15, 
Sec.  IG; 
Sec.  23, 
Sec.  24, 
Sec.  25, 
Sec.  36, 


T.  27 
T.  28 


T.  29  S, 
T.  29  S, 
T.  28  S, 
T.  28  S. 
T.  28  S, 
T.  28  S. 
T.  28  S. 
T.  28  S. 
T.  28  S. 
T.  28  S. 
T.  28  S, 


.K. 

,  li, 
,  K. 
,11. 
,11. 

,  ii. 
,11. 
,11. 

,  li. 
,11. 
,  K. 


27 
27 
27 
27 
27 
20 
2(5 
26 
26 
•J6 
26 


E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 


Total. 


Ditched 

and 
checked. 


Acres. 
670 
560 


300 
520 


160 
160 
80 
156 
257 


Cost  of 

ditches  and 

checks  in 

188& 


$9,402.00 
5,058.12 


1,881.63 
6,  l.'>4. 21 


160 
480 
640 
560 
320 
500 


560 
640 
640 
629 
200 
104 
534 


Siirvovs. 

...do.... 
040 

Surveys. 
380 
426 


10,  276 


1,650.82 
5,267.79 
7,465.21 
3,402.47 
3, 144. 85 
5, 965. 83 


365. 40 

283.39 

335. 99 

3,644.06 


53,  021.  77 


Cost  of 

ditches  and 

checks  in 

1889. 


$226.16 

1,313.39 

263. 15 

510. 21 

245. 23 

42.15 

35.40 

72.04 

129.03 

136.10 

158.80 

39.56 

6.00 

22.46 

185. 03 

141.23 

163.87 

253.80 

130. 76 

'186. 53 

196.17 


4, 15a  36 
5,250.05 
108. 01 
6,  979. 44 
2, 684, 22 
1, 965. 31 
6,640.09 


62.98 

176. 04 

2, 485. 33 

306. 09 

4,  607. 62 

2,625.67 


42,  506. 28 


Total  cost 

of  ditches. 

and  checks. 


$9,628. 
6, 371. 
263. 
2,391. 
5,399. 
42. 
35. 
72. 
129. 
136. 
158. 
39. 
6. 
1,673. 
5, 452. 
7,606. 
3,566. 
3,39a 
6,096. 
18a 
19a 
365. 
4,  441. 
5,586. 
3.  752. 
6, 979. 
2,684, 
1,965. 
6,640. 


16 

51 

15 

84 

44 

15 

40 

04 

03 

10 

80 

56 

00 

28 

82 

44 

34 

65 

59 

53 

17 

40 

75 

04 

07 

44 

22 

31 

09 


62.98 

17a  04 

3, 485. 33 

30a  09 

4,  607. 62 

2,  625.  67 


Bate 
per  acre 
of  total 

cost 


95,  52a  05 


$14.37 
11.38 


7.97 
10.38 


10.47 

11.36 

11.88 

a37 

10.  e2 

12.19 


7.93 
a  73 
S.88 
11.09 
13.42 
ia90 
12.44 


3.89 


12.12 
6.16 


llESULTS  SHOWN  BY  FOREGOING  STATEMENT. 
Acres  ditched  aud  chocked 2  4710 

c-t {ntit'^ 

Average  per  acre : 

Finished  and  unlinished 9.30 

Finished  sections  only 10. 95 


DESCRIPTIVE  OF  IRRIGATION  AS  CONDUCTED  IN  KERN  COUNTY. 


[Inclosure  No.  9.] 
There  are  four  gouoral  classes  of  irrigation  as  condacted  in  California. 

FIRST  METHOD. 

Constituting  irrigation  of  viues  and  trees,  as  practiced  in  some  portions  of  Los 
Angeles  and  San  Diego  counties,  under  which  the  water  is  conducted  through  pipea 
having  openings  at  each  different  vine  or*  tree  to  be  irrigated,  all  of  these  small  dis- 
tributing pipes  being  supplied  from  oue  large  pipe.  This  of  course  is  a  highly  ex- 
pensive mode  of  irrigation,  and  one  which  can  not  be  practiced  except  where  an  ex- 
ceediiigly  small  amount  of  water  must  bo  utilized  to  the  greatest  degree  possible 
sind  where  the  results  as  derived  t\ietG^iom  ^bX^  oi  ^x^a.t  benefit. 
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SECOND  METHOD. 

By  building  ditches  at  stated  distauces  apart,  the  land  being  irrigated  by  the  seep- 
age or  percolation  of  water  through  the  soil,  from  one  ditch  to  another.  This 
method  is  applicable  only  in  districts  having  a  loose  soil,  through  which  the  water 
can  easily  pass,  and  is  not  to  any  extent  valuable  for  use  in  Kern  County,  where 
sach  conditions  do  not  exist. 

THIKD  METHOD. 

By  building  the  ditches  on  the  ridges  or  highest  ground  in  the  land  to  be  irrigated, 
and  from  them  running  the  water  downhill  and  holding  it  back  by  means  of  small 
temporary  checks,  or,  in  cases  of  vines  or  trees,  running  the  water  downhill  through 
plow  furrows.  This  method  of  irrigating  is  well  adapted  to  the  irrigation  of 
orchards  and  vineyards,  thereby  utilizing  the  water  to  ^ood  advantage  ;  but  in  the  ■ 
irrigation  of  grass  or  alfalfa  land,  or  in  other  cases  where  it  is  desirable  to  cover  simul- 
taneously a  large  area  of  land,  it  has  been  found  to  be  more  expensive  than,  and  in 
the  irrigation  history  of  Kern  county,  has  generally  been  supplanted  by,  the  fourth 
method. 

FOURTH  METHOD. 

By  building  ditches  at  stated  distances  apart,  running  downhill  with  the  slope  of 
the  country,  and  between  them  building  permanent  levees  on  contour  lines,  the  latter 
being  distributed  with  the  grade  at  varying  distances  of  fall,  as  desired,  of  6,  9,  12, 
18,  or  24  inches.  This  is  the  cheapest  method  of  irrigating  where  there  is  an  abun- 
dance of  water,  and  where  the  area  owned,  controlled,  or  irrigated  by  any  one  man, 
18  large. 

The  above  descriptions  under  the  first,  second,  and  third  modes  of  irrigation  clearly 
indicate  the  manner  in  which  the  water  is  handled,  and  to  the  uninitiated  no  explana- 
tion is  therefore  needed,  except  as  connected  with  the  fourth  mode,  which  has  most 
generally  been  adopted  in  Kern  County.  In  the  second,  third,  and  fourth  modes  of 
irrigating  the  diversion  of  the  water  from  the  river,  creek,  spring,  reservoir,  or  other 
general  source  of  supply  where  largo  areas  are  to  be  irrigated  is  required  to  be  made 
into  one  general  conducting  ditch,  from  which  the  smaller  distributing  ditches  di- 
verge, conducting  the  water  to  the  lands  to  be  irrigated. 

In  order  to  clearly  understand  the  mode  of  controlling  and  diverting  the  water  from 
the  river,  attention  is  called  to  the  *'  bird^s-eye  view  of  one  system  of  irrigating  as 
operated  in  Kern  County,  Cal.,"  mentioned  in  the  list  of  Kern  County  photographs 
sent  to  Mai.  John  W.  Powell,  United  States  Geological  Survey,  Washington,  D.  C,  as 
photograph  No.  3,  which  shows  Kern  River,  the  Calloway  Canal  proceeding  therefrom, 
the  Calloway  in  turn  supplying  a  couple  of  distributing  ditches,  which  latter  make  de- 
livery of  the  water  within  the  restraining  checks,  thus  accomplishing  irrigation  under, 
what  is  termed  as  above,  the  fourth  method. 

In  the  river,  at  the  head  of  the  Calloway  Canal,  na  shown  in  photograph  No.  1.3,  as 
described  in  the  above-mentioned  list,  is  located  what  is  known  as  the  Calloway  Weir, 
crossing  the  river  from  bank  to  bank  and  offering,  when  desired,  an  effectual  barrier 
against  the  water  flowing  further  down  the  river  bed,  which  is  accomplished  by 
dropping  what  are  known  as  weir  boards  into  grooves  provided  in  the  upright 
standards  of  the  weir,  thus  making  a  solid  dam  of  2-inch  planking. 

At  times  of  abundant  water  it  is  unnecessary  to  employ  the  weir,  for  from  the  vast 
flood  of  waters,  filling  the  river  banks  nearly  to  overflowing,  sufficient  water  is  swept 
.throngh  the  canal  headgate  to  supply  the  quota  which  should  there  be  diverted. 
Bnt  when  the  flood  lessens,  as  is  the  case  in  most  if  not  all  irrigating  rivers,  then 
without  man's  control  the  waters  would  be  retained  in  the  river  bed,  leaving  the 
canal  quite  dry. 

At  such  times  it  was  formerly  the  practice  in  Kern  County  to  construct  what  were 
termed  wing-dams,  made  of  sand  and  brush,  and  running  out  into  the  channel  of  the 
river  at  an  acute  angle  up  the  stream,  which  served  to  turn  into  the  canal  its  portion 
of  the  down-coming  waters.  But  at  best  these  weirs  were  but  temporary  aflairs, 
often  broken  or  washed  away,  until  of  late  years  it  has  been  the  policy  to  construct 
lasting  weirs  across  the  river^  which  can  be  regulated  with  ease  and  rapidity. 

When  the  flow  of  water  in  the  river  lessens,  requiring  such  fiction,  the  weir  boards 
are  placed  in  position  in  the  river  weir,  "backing  up"  (or  raising  the  level  of )  the 
water  above 'the  weir  and  causing  it  to  enter  the  head-gate  of  the  canal. 

In  the  same  manner  there  are  oftentimes,  when  necessary,  weirs  in  the  canal, 
which  after  the  same  fashion  turn  the  water  into  the  distributing  ditches,  there  being 
three  Buch  weirs  in  the  Calloway  Canal. 

Where  necessary  on  account  of  the  "fall"  of  the  country,  and  in  order  to  preserve 
an  even  mude  in  the  ditches,  the  distributing  ditches  are  provided  witU  "  \kit«v'9»," 
'  allowing  the  water  to  make  its  descent  to  the  new  grade.    TU^^  (Vto\>^  ^xe^  \>\qn[\^^^ 
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with  a  superstructure  above  the  line  of  the  water,  an  shown  in  the  cross  section  in 
photograph  No.  3,  provided  with  weir  boards  similar  to  the  other  weirs ;  thns  these 
drops  serve  to  divert  the  water  from  the  distributing  ditches  through  the  "side 
gates'^  of  the  ditches,  above  those  drops,  on  to  the  land  inclosed  by  the  contour 
checks,  thus  accomplishing  the  actual  irrigation. 

As  a  further  explanation  in  this  same  connection  reference  is  made  to  inclosnie 
No.  2,  ''Plan  showing  system  of  irrigation  in  Kern  County,  Cal.,"  on  which  ap- 
pear cross  sections  of  the  main  canal  and  the  distributing  ditches,  and  also  cross-aec- 
tions  of  laud  in  process  of  irrigation  under  a  system  of  ^^  1-foot  contour  chejcks'*  and 
under  a  system  of ''2-foot  contour  checks,"  in  which  latter  the  inequalities  of  the 
ground  are  made  to  appear,  with  the  blue  shading  representing  the  water.  A  portion 
of  the  main  canal,  a  couple  of  distributing  ditches,  and  the  various  contour  checks aie 
likewise  shown.  The  checks  are  run  on  a  level  and  thus,  at  regular  intervals,  act  as 
dams  to  back  the  water  over  the  space  intervening  between  the  check  so  constitntin^ 
the  dam  and  the  next  check  above.  When  the  irrigation  in  one  check  is  completed 
the  surplus  water  from  that  check  is  conveyed  to  the  next  check  below,  the  balance 
of  the  water  required  being  supplied  from  the  distributing  ditch. 

Such  is  an  explanation  of  the  system  of  irrigation  most  general  in  Kern  Comity, 
Cal.  It  is  slightly  varied  in  some  respects  on  different  ranches,  but  the  general 
system  is  in  every  case  the  same,  resulting  in  complete  control  of  the  water,  from 
the  time  it  approaches  the  canal  head-gate  in  the  river  until  it  is  drawn  off  in  surplus 
from  some  irrigated  check. 

In  "Memorandum  of  lands  seeded  to  com  and  alfalfa,"  under  date  of  August  28, 
1889,  it  it  shown  that  the  cost  of  the  ditching  and  checking  of  the  lands  embraced 
in  that  statement  amounts  to  an  average  cost  of  $10.95  an  acre,  and  as  explained  in 
the  same  statement,  these  lands  are  situated  about  25  miles  from  Kern  River,  and 
that  average  cost  of  $10.95  an  acre  does  not  embrace  the  cost  of  the  main  canal, 
carrying  the  water  from  the  river  for  use  in  distribution  amongst  the  varioos  dis- 
tributing ditches. 

The  average  cost  per  acre  as  against  lands  irrigable  from  such  a  main  canal  as  the 
Calloway,  would  be  from  $2  to  $4  an  acre,  including  cost  of  river  weir,  head-gates, 
caoal  weirs,  etc.,  thus  raising  the  average  cost  per  acre  of  the  irrigating  works  to  a 
total  of  from  $12  to  $15  per  acre.  Thus  it  is  seen  that,  whereas  the  expenditure  of 
that  amount  is  insiguificant  as  compared  with  the  value  of  the  land  with  its  then 
created  productiveness,  from  the  fact  that  the  expenditures  on  the  main  canal  are 
distributed  amongst  vast  areas,  on  the  other  hand,  were  any  one  irrigator  compelled 
to  construct  such  a  main  ditch  from  the  river  to  his  small  quantity  of  land,  it  would 
bo  impossible  for  him  to  limit  his  expenditures  within  any  bounds  of  possible  profit. 

In  connection  with  this  same  subject,  see  inclosure  No.  2,  with  explanations  con- 
cerning the  same. 


ACRES  OF  LAND  SEEDED  TO  CORN  AND  ALFALFA,  POSO  DISTRICT,  KEEN 

COUNTY ;  SEASON  OF  1888-^89. 

[Inclosure  No.  10.  J 


Ditched  and  chocked 

Plowed 

Seeded  to  wheat  and  alfalfa  . . . 

Seeded  to  alfalfa  alone 

Seeded  to  Epjyptian  corn 

Clearing  on  ground  not  seeded 


Total 


Of  ahove — 

Clearing  on  ground  not  seeded 

Ditched  and  checked  and  not  seeded 

Ditched  and  checked  on  land  seeded  to  wheat,  alfalfa,  and  com  . 
On  ground  seeded,  cost  of  all  work  except  .ditching  and  checking 


Acres. 


16, 276 

11,085 

5,536 

1,016 

4,513 

11,085 


5,191 
11,085 
11, 085 


Average 

cost  per 

acre. 


$10. 95 
1.50 
6.05 
4.82 
1.85 


10.95 

10.95 

5.74 


Total  cost 


$178,222.90 

16,682.70 

33,62&77 

4,903.53 

8,370.53 

633.22 


42, 437.  OS 


633.22 

56,841.15 

121,380.75 

63,582.80 


$242,438.23 


From  the  above  figures  will  be  noted  the  expensive  irrigation  works  that  are  re- 
quired  before  a  crop  can  be  obtained,  which  figures  are  applicable  to  operations  on 
virgin  soil  that  in  one  season  was  1[uTma\ie^ 'wVXXi  ^vv^^Vjva^  wid  distributing  ditcheO} 
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was  checked,  irrigated,  reclaimed  from  its  former  arid  state,  and  made  productive 
and  profitable. 

The  same  figures  demonstrate,  however,  that  on  the  land  ditched,  checked,  and  cul- 
tivated, out  of  a  total  expenditure  in  accomplishing  these  results  of  $184,963.55  the 
ooBt  of  the  reclamation  works  amounted  to  $121,380.75,  or,  in  other  words,  and  in  round 
numbers,  for  every  dollar  spent  in  putting  in  the  crop  it  was  necessary  to  spend  $*ii 
to  construct  the  irrigating  works.  This  proportion  is  figured  on  the  totals,  including 
the  varying  crops  ot  alfalfa  seeded  with  wheat,  alfalfa  seeded  alone,  and  Egyptian 
eom  eeeded  alone,  and,  as  the  cost  of  the  alfalfa  seed  is  high,  and  to  show  the  propor- 
tion between  cost  of  ditching  and  checking  and  the  cost  of  planting  of  each  different 
OTop,  the  following  figures  are  brought  into  comparison : 


Coet  per  acre  for  ditGhln^  and  checking 

Cost  per  acre  for  planting  crop 

For  each  dollar  expended  in  planting  crop  an  expenditure  for 
ditching  and  checking  of. 


Wheat  and 
alfalfa. 


$10. 95 
6.05 

1.81 


Alfalfa 
aloue. 


$10. 05 
4.82 

2.27 


Egyptian 
com. 


$10. 95 
1.85 

5.92 


This  thorough  and  complete  though  expensive  class  of  irrigation  works  has  been 
found  quite  necessary,  for  pn  the  thirsty  plains  of  the  lower  San  Joaquin  Valley 
water  must  be  thoroughly  distributed,  even  like  nature's  irrigation  distributes  the 
falling  rain  drops.  It  is  also  necessary  to  be  able  to  rapidly  flood  and  as  rapidly 
drain  the  various  checks,  or  otherwise  the  crop  will  be  parboiled  and  killed  from 
the  unity  of  the  water  and  the  torrid  sun.  Hence  embankments  (or  checks)  for  re- 
taining  the  water,  ditches  to  distribute  and  carry  it  away,  and  many  flood-gates, 
drops,  weirs,  and  other  similar  structures  to  control  its  flow  are  of  necessity  required. 

The  lands  of  which  the  above  figures  show  the  cost  of  ditching  and  checking  are 
situated  about  25  miles  from  Kern  River,  the  fountain  head  of  Kern  County  irriga- 
tion, and  the  figures  do  not  embrace  the  cost  of  the  main  canal,  which  carries  its 
flood  of  water  for  distribution  amongst  them  in  excess  of  a  hundred  smaller  distr  i  bu  ting 
ditches.  The  cost  of  carrying  the  water  over  many  miles,  if  applied  to  any  limited 
area  of  land,  would  be  so  excessively  heavy  as  to  preclude  any  possibility  of  profit; 
hence  the  reclamation  of  these  arid  tracts,  distant  from  a  water  supply,  can  be 
effected  only  by  some  such  means  as  are  employed  in  Kern  County,  Cal.,  where  the 
many  miles  of  ditches  are  all  under  one  intelligent  management,  to  which  the  vari- 
ous lands  supplied  with  water  pay  their  tribute  in  most  moderate  water  charges. 

The  expenditures  thus  made  in  the  construction  of  the  main  canals,  together  with 
the  other  reclamation  works,  as  heretofore  explained,  constitute  the  farmer's  capital, 
on  which,  though  heavy  at  first,  irrigation  multiplies  adequate  profits,  with  which  come 
increased  population,  civilization,  and  homes,  with  all  other  changes  consequent  upon 
the  transformation  scene  from  desert  to  garden,  from  arid  thirst  to  bending  grain 
fields,  sweet-scented  hay,  and  heavy-laden  orchards. 

On  the  other  hand,  when  the  enduring,  substantial  nature  of  these  works  is  consid- 
ered, and  when  it  is  considered  what  a  small  percentage  of  additional  cost  is  applica- 
ble to  any  one  crop  produced  through  such  means,  and  on  the  other  hand  with  an 
assurance  of  adequate  water  at  the  particular  period  when  necessary  to  the  proper 
nurture  of  the  crops,  and  with  absolute  reliance  against  an  oversupply,  with  a  most 
productive  soil  compelled  by  irrigation  to  obey  man's  every  wish,  the  original  cost  of 
the  irrigation  works  as  compared  with  the  profits  to  be  derived  therefrom  can  be 
compared  with  the  first  crop  which  a  husbandman  would  lose  elsewhere  through  an 
insufficiency  of  rain,  except  that  the  one  assures  profit  and  the  other  loss. 


MEMORANDUM  CONCERNING  PLAT  SHOWING  LOCATION  OF  HAY-STACKS 

AT  POSO,  1889. 


[InoloBure  No.  11]. 

The  plat  represents  a  portion  of  what  is  known  as  tbe  Poso  district,  in  Kern 
County,  and  shows  the  locations  of  the  various  hay-stacks,  the  result  of  the  cutting 
of  hay  made  in  the  summer  of  1889  on  lands  which,  during  the  previous  winter  and 
spring,  were,  by  J.  B.  Haggin  and  his  associates,  ditched,  checked,  and  planted  in 
wheat  and  alfalfa,  and  transformed,  through  irrigation,  from  an  arid,  unproductive, 
nnprofitoble  condition  to  a  verdant  field  of  alfalfa. 
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The  total  acreage  sooded  to  wheat  and  alfalfa,  as  shown  by  this  map, 
amounts  to acres     5,556 

From  which  grain  hay  was  cut  and  stacked,  in  the  locations  as  shown  on  the 
map,  to  amount  of. tons   14,919 

Therefore  giving  an  average  to  the  acre  of  hay  to  amount  of tons  268,100 

Out  of  6,572  acres  seeded  to  wheat  and  alfalfa,  and  alfalfa  alone,  a  good 
stand  of  alfalfa  was  obtained  on acres     6,083 

Giving  a  percentage  of  crop  lost  of  only  7  per  cent.,  the  season  being  one  of  the 
worst  known  for  ten  years. 

This  plat  was  made  for  use  in  the  office  of  the  Kern  County  property,  to  show  the 
numbers  of  the  stacks,  as  a  reference  to  their  tonnage  as  spread  upon  the  hay  recoide, 
and  also  as  an  index  for  office  use,  indicating  the  foremen  who  put  up  the  various  staohe. 
At  the  same  time,  as  connected  with  the  productiveness  of  irrigated  lands,  it  is  inter- 
esting from  the  fact  of  indicating,  from  the  proximity  of  the  stack  locations  one  to 
the  other  representing  a  total  of  nearly  15,000  tons  of  hay,  the  wonderful  quantity 
of  hay  obtainable  under  proper  irrigation. 

The  reclamation  and  irrigation  oi  the  arid  lands  of  Kern  County,  which  lands  ap 
to  the  present  time  have  been  principally  devoted  to  the  raising  of  stock  on  alfalfi^ 
has  been  most  immediately  made  profitable  through  the  hay  production,  demonstiat- 
ing  the  productiveness  of  the  soil  and  proving  the  correctness  of  the  irrigation 
methods. 

For  a  more  thorough  explanation  in  this  same  connection  see  inclosure  No.  12, 
headed  **  Memorandum  of  hay  cut,  season  of  1889,  on  Kem  County  property,'*  etc. 


MEMORANDUM  OF  HAY  CUT  SEASON  OF   1889  ON  KERN   COUNTY  PROP- 
ERTY AND  REMARKS  ON  IRRIGATION. 

[Inclosnre  No.  12.] 

Memorandum  of  all  hay  produced. 


Stockdale  ranch 

Cotton  ranch 

Anderson  ranch 

Cuyama  ranch 

Mountain  View  dairy. 

San  Emigdio  ranch 

Bellevue  ranch 

Hop  ranch 

Kosedale  ranch 

Greentield's  ranch 

LakCHide  ranch 

McClung  ranch 

Poso  district 

Buena  Vista  ranch . . . . 


Total 


Total  tons  produced 


Alfalfa 
bay. 


Tons. 
611 
392 
G12i 
183 
675i 
60 

1,658 
228 
604 

2,606 

1,613 
782i 

1,118 
993 


12, 136| 


Grain 
h»;. 


Tom. 


43 


108 


14,919 
44< 


15,516 
12,131^ 


27. 


As  por  hay  statement,  August  29,  1889. 

As  regards  the  lands  in  the  Poso  district,  the  records  show  that  for  the  season  o-  "- 
1888-89,  and  snbseqnent  to  the  completion  of  the  hay  cutting,  the  pasturing  of  tb«* 
same  lands  by  cattle  was  commenced  between  the  6th  and  16th  of  July,  1889,  o^ 
which  same  lands  the  ditching  and  checking  were  done  in  September,  October,  No^ 
vember,  and  December,  1888  ;  tlie  clearing  and  plowing  were  done  in  November  an^ 
December,  1888,  and  the  harrowing,  cultivating,  and  seeding  were  done  mostly  i^ 
December,  1888. 

Poso  District. — The  total  acreage  seeded  to  wheat  and  alfalfa,  as  shown  by  states 
meut  inclosed,  amounts  to  5,556  acres  ;  from  which,  as  shown  above,  cut  grain" 
to  amount  of  14,919  tons,  therefore  giving  an  average  to  the  acre  of  hay  to  amonnti 
2.68  tons.     Out  of  6,572  acres,  total  seeded,  a  good  stand  of  alfalfa  was  obtained 
6,083  acres,  giving  a  percentage  oi  crop  lost  of  only  7  per  cent.,  the  season  being  oi 
of  the  worst  known  for  ten  yeaxs. 
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A  statement  (R.  P.  O.  1247)  showing  all  debits  and  credits  against  the  land. seeded 
;o  wheat  and  alfalfa,  demonstrates  the  following : 

Pitching  and  checking  6,572  acres  at  $10.95 $10.95 

Patting  in  crop — 

Wheat  and  alfalfa,  5,556  acres  at  $6.05 6. 05 

Alfalfa  alone,  1,016  acres  at  $4. 82. 
letting  off  crop,  5,556  acres  at  $4.31..... 4.31 

Total  debit 2L31 

Credits : 

Yield  of  hay,  2.68  tons,  at  $6 $16.08 

Value  of  pasturage,  say  six  months,  at  25  cents  per  acre 1 .  50 

Total  credit '. 17.58 

)ebit  balance  representing  net  cost  of  ditches  and  checks  and  of  stand  of  al- 
falfa         3.73 

Ldd  one  year's  interest  on  net  amount  invested  at  10  per  cent 37 

Total  cost  at  end  of  first  year  of  1  acre  alfalfa  land 4. 10 

On  the  same  land  the  second  year's  operations  could  easily  be  made  to  show  the 
illowiug : 

>ebits : 

Net  cost  ditches  and  checks  and  alfalfa  on  1  acre  0.1falfa  land $4. 10 

Add  one  year's  interest  at  10  per  cent .41 

Three  irrigations  (two  or  even  one  would  probably  be  sufficient)  at  3 

cento .09 

Cost  of  cutting  4  tons  alfalfa  hay,  at  $1.50 6.00 

Total  debit 10.60 

Value  4  tons  hay,  at  $5 $20.00 

Value  eight  months'  pasturage,  at  25  cents 4. 00 

Total  credit 24.00 

Net  credit  balance  at  end  of  second  year 13.40 

Tie  profits  of  the  second  year,  $13.40,  representing  at  10  percent,  interest  on 

a  valuation  of  the  property  of per  acre..     134.00 

Estimated  valuation do 100.00 

iCaving  balance  of  amount  invested  on  which  interest  can  be  earned  as  above 
to  represent  value  of  dwelling,  barns,  outhouses,  fences,  wells,  cattle,  sheep, 
horses,  poultry,  etc.  (the  live  stock  earning  interest  on  their  own  valua> 
tiou) 34.00 

On  a  farm  of  160  acres  this  additional  investment  of  $34  per  acre  would  amount  to 
0,440,  a  sum  more  than  sufficient  for  such  requirements. 

Thas  it  is  seen  that  under  such  a  system  of  irrigation  it  is  more  than  possible  to  re- 
eive,  within  the  first  and  second  years,  return  of  the  original  investment  and  in- 
erest  on  a  valuable  estate. 

The  cutting  of  a  total  of  more  than  27,000  tons  of  hay  in  adistrictof  country  which 
ifteen  years  ago  would  not  produce  27  tons,  the  miles  upon  miles  of  verdant  green, 
housands  upon  thousands  of  cattle,  horses,  sheep,  hogs,  fat  and  contented  as  they 
trop  the  waving  grass,  the  avenues  of  tall  and  stately  trees  bending  their  refreshing 
hade  as  against  the  noonday  sun,  the  orchards  of  deciduous  and  citrus  fruits,  vine- 
ards  of  bright-hued  grapes,  the  immense  stacks  of  hay,  warehouses  full  of  graiu  tell- 
Dg  of  reserve  forces  for  man  and  beast,  the  whirring  mills  grinding  that  grain  for  home 
ise  and  shipment,  the  dairies  with  tboir  heavy  laden  trucks  of  sweetest  butter,  their 
helves  upon  shelves  of  new-made  cheese,  the  thriving  towns  busy  with  an  empire's 
rade,  the  homes  of  happy  faces,  happy  children  tellingthestory  of  thrift  and  plenty, 
ootentment  and  prosperity,  the  every  possibility,  every  inducement  for  a  thousand 
ach  homes  where  there  is  now  one,  for  a  kingdom  where  there  is  now  a  county,  all 
Dd  each  of  these  proceed  from  one  common  cause,  but  one  lever  moved  them  all 
iU>  being  and  that  was  water — water  proceeding  from  Whitney's  snow-clad  peaks. 
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rnniiiiij]^  its  noiHy,  waiulerin{]j  conrse  over  many  a  monntain  mile,  rcsfcrained  and  made 
the  Borvaut  of  irrigation,  lia«  evolved  the  preseut  K<jrn  Connty  from  the  wild,  barren 
waste  which  possessed  the  same  soil,  same  water  facilities,  bnt  know  nanght  of  irri- 
gation. 

In  connection  with  this  same  snbject,  see  inclosnre  No.  11,  map  headed  ''Map 
showing  location  of  hay-stacks  at  Poso,  18H9.'' 


LIST  OF  PHOTOGRAPHS,  TAKEN   IN  KERN  COUNTY,  SENT  TO  MAJ.  JOHN 

W.  POWELL,  U.  S.  GEOLOGICAL  SURVEY. 

[Inclosare  No.  13.] 

No.  1,  map  of  a  portion  of  Kern  Connty,  showing  river,  irrigating  canals,  distrib- 
uting ditches,  and  territory  between  Kern  and  Buena  Vista  Lukes  to  the  north  line 
of  the  connty,  and  showing  the  locations  of  the  varions  ranches,  also  locations  of  the 
towns  of  Bakersiield,  Lerdo,  Poso,  and  Delano. 

No.  2,  map  of  a  portion  of  Kern  Connty,  on  a  scale  larger  than  that  of  No.  1, 
showing  most  of  the  same  featnres. 

No.  3,  bird's-eye  view  of  irrigating  as  operated  in  Kem  County,  showing  the  river, 
the  main  canal  (the  Calloway),  and  distributing  ditches,  checks  to  restrain  the  water, 
and  cross-section  of  distributing  ditch,  weir,  and  river  weir,  together  with  locations 
of  weirs  and  side-gates  and  distrlbutiug  ditches  and  flood-gates  in  contour  checks, 
demonstrating  mode  of  handling  the  water. 

No.  4,  view  on  the  Calloway  Canal  near  Poso,  showing  the  volume  of  water  re- 
quired for  the  irrigation  practiced  in  that  district. 

No.  5,  view  on  the  Calloway  Canal  near  Poso,  showing  an  irrigated  alfalfa  field 
on  the  left-hand  side  of  the  picture,  together  with  the  many  cattle  that  it  supports 
and  stacks  of  hay  prodnced  therefrom,  and  in  the  distance  to  the  right  showing  the 
unirrigated  land,  with  its  lack  of  all  verdure ;  also  showing  the  large  canal  and  vol* 
ume  of  water  re<inired  for  irrigating. 

No.  6,  view  on  Calloway  Canal  near  Poso,  showing  on  the  right-hand  side  an  irri- 
gated alfalfa  lield  with  its  many  cattle,  and  on  the  right  near  the  foreground  m 
unirrigated  patch  of  land  with  its  few  stunted  trees,  supported  bj'  the  seepage  of  the 
canal,  and  on  the  loft-hand  side  the  unreclaimed  arid  lands,  which,  lacking  irrigation, 
are  devoid  of  vegetation,  wholly  unproductive,  and  unprofitable. 

No.  7,  view  down  Kern  River  from  blnfls  near  Bakersfield,  showing  in  the  fore- 
ground a  canjil  taking  its  water  from  Kern  River  and  to  the  right  of  that  the  river 
itself,  and  further  on  in  the  distance  a  body  of  unirrigated,  unreclaimed,  and  arid 
land. 

No.  8,  view  up  Kern  River  near  the  mouth  of  its  canon,  with  waterfall  to  the  left, 
tumbling  into  the  main  body  of  the  river — the  source  of  all  of  the  productiveness  of 
Kern  County. 

No.  9,  view  of  Pioneer  bridge  and  weir,  Kern  River,  Kern  County.  This  picture 
is  taken  .at  a  time  when  the  Kern  River  contains  an  ample  volume  of  water,  most  of 
the  boards  in  the  weir  being  withdrawn,  allowing  a  full  flood  of  water  to  pass  the 
weir  and  flow  down  the  river  to  supply  the  various  irrigating  ditches  below. 

An  idea  can  thus  be  obtained  as  to  the  volume  of  the  river  from  the  water  pouring 
over  the  weir.  It  will  also  be  remembered  that  many  ditches  divert  water  jS'om  the 
river  above  this  point;  but  before  this  system  of  irrigating  was  introduced  the  water 
of  this  river  ran  finally  into  Tulare  Lake,  breeding  nothing  but  miasma  and  leaving 
the  vast  body  of  Kern  Valley  arid  and  unproductive. 

No.  10,  view  of  Pioneer  bridge  and  weir.  This  picture  is  taken  at  a  time  when 
there  is  a  smaller  flowage  of  water  in  the  river,  and  consequently  the  weir-boanls  in 
the  weir  are  raised  to  a  greater  height,  thus  backing  the  water  up  and  into  the  Pio- 
neer Canal,  and  allowing  a  smaller  quantity  to  pass  below  the  Pioneer  weir. 

No.  11,  Pioneer  head-gate  and  bridge,  Kern  County.  The  same  bridge  is  shown 
that  appears  in  pictures  9  and  10,  and  besides  is  shown  the  Pioneer  head-gate,  which 
is  under  the  bridge  on  the  left-hand  side  of  the  picture.  The  water  in  the  Kern  River, 
being  backed  up  by  the  river  weir  to  the  right-hand  of  the  large  bridge  on  the  right- 
hand  side  of  the  picture,  and  which  weir  in  this  view  does  not  appear,  is  diverted 
through  the  Pioneer  head-gate  on  the  left-hand  side  of  the  picture  into  the  Pioneer 
Canal  for  irrigation  on  what  are  known  as  the  McClung  and  Buena  Vista  ranches. 
(For  further  explanation  of  this  matter  see  statement  headed:  **  DescriiJtive  of  irri- 
gation as  ccmducted  in  Kern  County,  Cal.") 

No.  12,  view  of  the  Calloway  Weir,  Kern  County.  This  is  the  river  weir  which 
eerves  to  control  the  water  used  by  the  Calloway  Canal  for  irrigating  the  large  l)ody 
of  lauds  to  the  north  of  Kern  Rivex,  tiVie  >Na.l<bT  \se\i\g  similarly  handled  as  explained 
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regardiDg  pictures  9  and  10.    The  length  of  these  weirs,  which  weirs  cost  from 
$20,000  to  $30,000  each,  can  be  appreciated  from  the  pictures. 

No.  13,  view  of  Calloway  head-gate  and  weir,  Kern  County.  Near  the  center  of 
the  picture  is  shown  the  abutment  dividing  the  river  from  the  Calloway  Canal.  On 
the  further  side  of  this  abutment  and  to  the  opposite  bank  extends  the  river  Weir, 
which  being  closed  by  the  weir-boards  restrains  the  water  from  running  down  the 
river  itself,  which  in  the  picture  appears  comparatively  dry,  turning  it  into  the  Callo- 
way Canal,  in  the  front  of  the  picture,  and  allowing  it  to  run  through  and  over  the 
Calloway  head-gate,  also  appearing  in  the  front  of  the  picture,  thus  handling,  with 
ease,  the  large  volume  of  water  which  the  river  contains  and  turning  it  to  profitable 
account.  (In  this  same  connection  see  remarks  in  statement  headed :  '^Descriptive  of 
irrigation  as  conducted  in  Kern  County,  Cal.") 

No.  14,  ditching  and  checking  near  Poso,  Kem  County.  This  picture  represents  a 
force  of  men  en^ged  in  the  construction  of  ditches  and  checks  preparatory  to  the 
reclamation  and  irrigation  of  these  arid  lands.  The  entire  lack  of  verdure  in  this 
picture,  when  compared  with  some  of  the  preceding  pictures  showing  the  irrigated 
and  reclaimed  lands,  demonstr9>tes  most  forcibly  the  absolute  necessity  of  irrigation, 
and  the  most  astonishing  results  proceeding  therefrom. 

No.  15,  front  view  of  Bellevue  cottage  on  Bellevue  ranch,  Kern  County,  showing 
evergeen  and  deciduous  trees,  young  orange- trees,  blue-grass,  etc.  The  blue-grass 
sbowD  in  the  picture  was,  at  the  time  the  photograph  was  taken,  not  more  than  five 
months  old  from  the  date  of  seeding,  thus  demonstrating  the  productiveness  of  the 
soil  nnder  proper  application  of  water. 

No.  16,  view  of  grounds  at  Bellevue  ranch,  Kem  County,  showing  lombardy  pop- 
lars of  about  ten  years*  growth,  and  through  and  between  them  the  Bellevue  vine- 
yard. 

No.  17,  side  view  of  Bellevue  cottage,  Bellevue  ranch,  Kern  County,  showing 
blue-grass  as  described  in  picture  No.  15 ;  also,  young  orange- trees.  None  of  the  larger 
trees  in  view  are  over  ten  years  old. 

No.  18,  view  of  a  portion  of  Mr,  John  Barker's  ranch  on  the  upper  wattirs  of  Kern 
River,  showing  to  the  left  the  irrigated  land,  and  to  the  right  the  unproductive  arid 
land,  which  lacks  irrigation. 

No.  19,  view  at  Miller  &  Lux's  headquarters  on  the  Buena  Vista  farm,  Kern  County, 
showing  view  of  their  irrigating  canal,  and  in  the  farther  left-hand  direction,  arid, 
nnirrigated  lands,  supporting  merely  stunted  sage-brush,  and  also  their  luxuriant 
com  and  vegetable  gardens,  lately  started,  and  not  yet  fully  sprouted,  to  the  right- 
hand  of  the  picture. 

No.  20,  alfalfa  iields,  Kem  County,  showing  view  in  the  hay  iield,  demonstrating 
the  ample  hay  produced  through  irrigation,  and  showing  several  hay-stacka,  repre- 
senting the  product  of  these  alfalfa  fields.  A  crop  of  hay  such  as  represented  in  this 
pictare  will  grow  and  mature  in  about  six  weeks. 

No.  21,  alfalfa  fields,  Kem  County,  showing  luxuriant  growth  of  alfalfa,  affording 
sustenance  for  many  cattle,  and  also  denK)nstra4:ing,  by  comparison  of  size,  the  large 
amount  of  hay  afforded  by  these  lands,  under  proper  irrigation. 

No.  22,  view  of  alfalfa  field  in  Kern  County,  showing  a  scene  of  reclamation  and  ir- 
rigation, results  therefrom,  and  one  of  the  distributuil;  ditches,  carrying  the  life-giv- 
intt  waters  of  Kem  River. 

No.  23,  fig-tree  on  Tejon  ranch,  Kern  County. 

No.  24,  hay  scene  at  Messrs.  Miller  &  Lux's  Buena  Vista  farm,  Kern  County,  show- 
ing manner  of  placing  hay  in  stack. 

No.  25,  view  of  harvesting  wheat  and  alfalfa  hay  in  Kern  County,  showing  luxu- 
riance of  its  growth,  ample  quantity  of  hay  .afforded,  and  manner  of  stacking  the 
same,  on  ground  which  not  more  than  six  months  prior  to  the  taking  of  the  picture 
was  uuditched,  unchecked,  un irrigated,  unproductive,  and  wholly  arid. 

No.  26,  view  similar  to  picture  No.  25,  showing  a  like  crop  of  wheat  and  alfalfa, 
raised  on  lands  similarly  and  in  the  same  period  reclaimed. 

No.  27,  "  Late  George  Cling  Peaches  "  as  produced  in  Mr.  Wible's  eighteen-months*- 
old  orchard,  Kern  County,  showing  actual  size  of  box  and  fruit. 

No.  28,  **  Orange  Cling  Peach,"  in  the  Maul  orchard,  Kern  County,  showing  ladened 
trees  and  luxuriant  fruit. 

No.  29,  "  Orange  Cling  Peach,"  natural  size.  Maul  orchard,  Kern  County. 

No.  30,  Wible's  peach  orchard,  Kern  County,  showing  hU  eig?liteen-months'-old 
trees,  a  photograph  of  the  fruit,  from  which  has  already  been  shown  in  picture.  No. 
87,  demonstrating  the  most  satisfactory  and  profitable  culture  of  peaches  on  lands 
which  but  for  the  artificial  distribution  of  water  would  be  utterly  worthless. 

No.  31,  photograph  of  Kern  County  exhibit  in  the  twenty-fourth  industrial  fair 
of  the  Mechanics'  Institute,  held  at  San  Francisco,  in  August  and  September,  1889. 
Attention  is  called  to  the  size  and  beauty  of  the  fruit  exhibit,  both  dried  and  fresh, 
as  suggestive  of  the  great  possibilities  awaiting  the  further  development  of  Kern 
County  under  the  continuation  of  its  system  of  irrigation « 
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No.  32,  another  view  of  tlic  Kern  Comity  exhibit,  as  shown  in  photograph  Ko. 
31,  showiny:  corn,  i  hooHe,  fniit,  j^rapes,  alfalfa,  hay,  etc.,  produced  in  Kern  Coonty. 

No.  33,  another  view  of  the  Kern  County  exhibit  at  the  Mechanics'  Fair,  as  shown 
in  photoj>;ray>hH  31  and  3*2. 

Framed  photographs  are  likewise  sent  as  follows : 

First  photograph,  No.  953,  view  on  the  Calloway  Canal,  and  alfalfa  pastore 
fields,  showing  volume  of  water  required  for  irrigation  in  that  district,  and  results 
therefrom,  us  affording  suHtenauce  to  the  many  cattle  represented  in  the  picture,  as 
well  118  affording  reserve  feed  in  the  hay-stacks,  as  shown. 

Second  ]>hotograph.  No.  949,  harvesting  wheat  and  alfalfa  irrigated  from  the  Cal- 
loway Canal,  in  Kern  County.     (See  description  under  photograph  Nos.  25  and  5i6.) 

Third' photograph.  No.  951,  the  Calloway  Canal  and  alfalfa  pasture  fields,  showing 
the  results  of  irrigation  as  practiced  in  Kern  County. 

Fourth  photograph.  No.  955,  the  Calloway  Canal  and  alfalfa  pasture  fields,  showing 
results  of  irrigation  in  Kern  County. 

Also  arc  inclosed  Volumes  A,  B,  and  C,  photographic  views  of  Kern  County,  in 
which  a  short  description  of  the  view  represented  is  affixed  to  each  picture. 


MEMORANDUM  RELATIVE  TO  PRODUCTS  RAISED  AT  VARIOUS  TIMES  IN 

KERN  COUNTY. 

[Inclosare  No.  15.] 

These  consist  of  cotton,  rice,  tobacco,  alfalfa,  and  vegetables  (all  kinds). 

CercaZ«— Wheat,  barley,  oats,  corn  (Indian  and  Egyptian),  and  rye. 

Orchard  fruits — Apples,  pears,  and  figs. 

Pomegranates. 

Stone  fruits — Plums,  apricots,  peaches,  cherries,  and  nectarines. 

Pines — Hops,  grapes,  and  melons. 

^erri^8— Strawberries,  raspberries,  blackberries,  and  mulberries. 

Nufs — Pecan,  walnuts,  almonds. 

Citrus  fruits — Oranges. 

f Ave  stock — Horses,  jackasses,  mules,  cattle,  sheep,  hogs,  and  goats. 

The  different  products  as  above  enumerated  have  at  various  times  been  raised,  and 
with  complete  success. 

All  of  the  cereals  are  produced  abundantly;  the  seeded  and  the  stone  fruits  are 
of  an  es|)ecially  good  quality,  and  the  same  may  be  said  of  grapes,  a  considerable  body 
of  Kern  County  land  being  particularly  suitable  for  these  latter  products. 

An  excellent  quality  of  cotton  has  been  raised,  and  upland  rice  has  done  remark- 
ably well.  Tb(^  tobacco  produced  has  been  luxuriant.  Alfalfa  has  been  a  product 
largely  riiised.  It  has  been  remunerative,  and  from  its  growth  and  pasturage  increases 
th(^  productiveness  of  the  lands. 

Vegetables  do  remarkably  well  and  are  of  most  excellent  quality,  and  make  their 
appearance  considerably  earlier  hero  than  elsewhere  in  the  State. 

Whereas  all  of  these  products  can  be  abundantly  and  remuneratively  raised,  their 
cultivation  is  absolutely  precluded  unless  carried  on  under  a  systemof  irrigation,  the 
lands  being  sterile  without  the  artiiicial  distribution  of  water. 
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[Inclosore  No.  15.  J 

Kern  County  in  1867  vs.  1888. 

Registered  voters  in  18G7 751 

Population 2,133 

Assessed  value  of  i^roperty .  $1, 150, 417 

In  1888  the  record  was  as  follows: 

City  and  town  lots $406,667 

Improvements  on  same 265,876 

All  other  real  estate 5, 730, 696 

Improvements  on  same 400, 270 

Personal  property 2,132,348 

Southern  Paciiic  Railroad  Company 2, 101,6IiO 

Allautio  and  I'acific  Railroad 12,492 

J'nlliuau  Palace  Car  Company 1,087 

Total  assessed  values 11, 45', 086 
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Acres  assessed 1,079,698 

Mortgages 401,674 

Registered  voters 2,715 

Estimated  population 10,000 

These  tables  show  that  from  1867  to  1888,  twenty-two  years,  taxable  property  has 
increased  nearly  tenfold,  and  registered  voters  show  a  gain  of  360  per  cent.  The 
figures  for  1867  were  obtained  by  the  courtesy  of  George  W.  McEwen,  of  Visalia,  who 
at  that  time  was  assessor  of  this  county. 

Adjourned. 


Los  Angeles,  Cal.,  September  1, 1889. 

The  committee  met  pursuant  to  the  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman),  and  Eeagan^  also  Director 
Powell. 

STATEMENT  OF  DON  ANTONIO  F.  GOEONEL. 

The  Chairman.  How  long  have  you  resided  in  Los  Angeles  County? 

Mr.  CoRONEL.  Fifty-five  years. 

The  Chairman.  Did  you  practice  irrigation  while  California  was  a 
part  of  Mexico  ? 

Mr.  CoRONEL.  All  my  life;  ever  since  I  have  been  here;  for  every- 
thing— cereals,  grains,  oranges,  and  fruits  of  all  kinds. 

The  Chairman.  Was  there  ever  a  time  in  the  history  of  California 
when  you  could  raise  all  the  crops  without  irrigation  If 

Mr.  Coronel.  Never  have  I  planted  anything  without  irrigation. 

The  Chairman.  From  what  country  did  you  come  to  California*? 

Mr.  Coronel.  From  Mexico. 

The  Chairman.  Are  you  a  native  of  Mexico*? 

Mr.  Coronel.  Yes.  I  was  born  in  the  City  of  Mexico;  I  came  here 
in  1832. 

The  Chairman.  What  was  your  age  at  that  time  ? 

Mr.  Coronel.  I  am  now  seventy-two  years  old,  and  that  was  fifty - 
five  years  ago. 

The  Chairman.  Where  you  lived  in  Mexico  they  practiced  irrigation? 

Mr.  Coronel.  Yes ;  I  saw  many  places  in  Mexico  where  they  used 
irrigation. 

The  Chairman.  There  is  where  you  learned  to  irrigate  ? 

Mr.  Coronel.  Here  is  where  I  learned  to  irrigate;  I  was  too  young 
to  practice  irrigation  in  Mexico. 

The  Chairman.  During  the  time  that  this  State  was  a  part  of  Mexico, 
did  they  pursue  farming  to  any  considerable  extent? 

Mr.  Coronel.  We  raised  crops  for  families. 

The  Chairman.  None  of  the  products  were  for  export  ? 

Mr.  Coronel  No  ;  the  business  here  was  the  raising  of  cattle.  The 
forming  was  simply  for  home  consumption. 

The  Chairman.  They  established  farming,  in  the  first  instance,  about 
tlie  missions  ? 

Mr.  Coronel.  Yes. 

The  Chairman.  The  country  was  a  stock  country? 

Mr.  Oobonel.  Yes ;  the  Missions  had  farms — the  old  Fathers  were 
fjarmers. 

The  Chairman.  And  they  had  fruit  orchards  ? 

Mr,  OOBONSL.  Yes ;  they  had  large  fruit  orchards,  and  they  came 
from  the  water. 
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The  Chairman.  What  usage  did  they  have  for  distriboting  the 
waterl  How  did  they  determine  who  had  the  right  to  use  itt  In  oilier 
words,  what  were  the  laws  governiug  the  use  of  water  t 

Mr.  GoRONEL.  The  same  laws  that  govern  here  now.  The  Ameri- 
cans have  followed  the  same  system  that  they  had. 

The  Chairman.  The  law  of  appropriation? 

Mr.  CoRONEL.  Yes.  There  have  been  some  improvements  in  the 
ditches.  They  have  put  in  pipes — modern  improvements.  But  it  is 
the  same  law  of  appropriation. 

The  Chairman.  Do  you  think  if  the  judges  had  obeyed  the  law  yoa 
made  for  us  we  would  be  happy  f 

Mr.  CoRONBL.  Yes,  I  think  so. 


STATEMENT  OF  H.  W.  PATTEN,  OF  LOS  ANGELES. 

The  Chairman.  What  is  your  i)rofessiont 

Mr.  Patten.  I  am  register  of  the  LTnited  States  land  office. 

The  Chairman.  Make  any  statement  which  you  think  would  be  ot 
interest  to  the  committee. 

Mr.  Patten.  I  have  brought  a  map  showing  our  land  district,  show- 
ing the  land  in  the  district — with  the  desert  land  marked  off,  defined. 

The  Chairman.  You  mean  the  land  that  may  be  reclaimed  t 

Mr.  Patten.  Yes;  the  land  which  we  consider  can  be  entered  under 
the  dcfc^ert  land  act. — land  that  will  not  raise  ordinary  crops  withoat 
artificial  irrigation.  It  is  divided  into  three  parts:  The  Antelope  Val- 
ley, the  Mojave  Desert,  and  the  Colorado  Desert.  I  will  also  file  a 
report  showing  the  number  of  acres. 

The  Chairman.  Have  you  the  report  with  you  ? 

Mr.  Patten.  Yes. 

Senator  Eeagan.  Do  you  describe  the  various  areas  in  your  report! 

Mr.  Patten.  Yes ;  they  are  thoroughly  described.  I  find  that  we 
have  13,150,000  acres  of  desert  land  in  this  district  that  have  not  been 
reclaimed ;  of  that  the  Mojave  has  0,302,000,  the  Colorado  4,699,000, 
and  the  Antelope  Valley  2,185,000  acres. 

Senator  Eeagan.  What  proportion  of  that  land  belongs  to  the  Grov- 
ernmenf? 

Mr.  Patten.  Of  that  I  should  think  that  at  least  12,000,000  acres 
belong  to  the  Government. 

The  Chairman.  Of  the  13,000,000  acres  ? 

Mr.  Patten.  Yes ;  and  possibly  a  greater  proportion  will  revert  to 
the  Government  if  it  is  not  reclaimed. 

The  Chairman.  They  have  attempted  to  reclaim  it  t 

Mr.  Patten.  There  have  been  333,000  acres  entered  under  the  desert 
land  act,  from  which  the  Government  has  received  $99,617.05.  That 
has  been  paid  in  this  land  district  for  such  entries,  and  the  number  of 
the  entries  is  708,  but  only  23  persons  have  been  able  to  prove  up.  I  do 
not  think  the  Government  has  parted  with  6,027  acres  out  of  the  total 
333,181  acres.  The  remainder  has  reverted  to  the  Government,  because 
of  the  failure  of  the  parties  to  reclaim,  or  will  fail  because  the  work  is 
too  expensive  for  private  enterprise. 

The  Chairman.  Have  you  given  any  attention  to  the  source  of  water 
supply  for  this  land  ? 

Mr.  Patten.  Yes. 

The  Chairman.  Have  you  been  over  the  Antelope  Valley  ? 

Mr.  Patten.  Yes. 
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The  Chairman.  Where  is  the  water  supply  for  the  Antelope  Valley  t 

Mr.  Patten.  It  is  sorrounded  on  all  sides  by  ranges  of  hUls. 

The  Chairman.  What  hills? 

Mr.  Patten.  Well,  they  are  not  thoroughly  defined ;  they  are  not 
monntains. 

The  Chairman.  Where  is  the  Antelope  Valley  ! 

Mr.  Patten.  Eighty-five  miles  north  of  us. 

The  Chairman.  This  side  of  the  mountains  f 

Mr.  Patten.  Yes. 

The  Chairman.  The  railroad  goes  through  a  portion  of  it,  does  it 
not? 

Mr.  Patten.  Yes ;  here  [indicating  on  a  map]  is  the  railroad  line  de- 
fined. 

The  Ci^AiRMAN.  Have  you  examined  the  water  supply  for  Antelope 
Valley,  and  seen  what  portions  there  are  to  irrigate  portions  of  it  ? 

Mr.  Patten.  Yes ;  I  have  examined  it  to  some  extent. 

The  Chairman.  What  do  you  say  of  it  ? 

Mr.  Patten.  I  think  that  the  greater  portion  of  the  land  up  there 
could  be  reclaimed.  I  think  that  it  could  be  done  by  building  dams 
across  these  mountains  and  storing  up  water  for  use  in  the  summer  sea- 
son. There  is  one  very  good  place  up  there — Elizabeth  Creek.  Of  that  I 
think  a  good  catchment  basin  could  be  made.  There  is  another  place — 
Oak  Creek,  There  are  some  eighteen  or  nineteen  men  who  have  en- 
tered on  Oak  Creek.  They  have  been  asking  the  Government  for  an 
extension  of  the  time  to  bring  water  on  to  the  land. 

The  Chairman.  Are  you  familiar  with  the  Mojave  Desert? 

Mr.  Patten.  Kot  so  familiar  as  1  have  been  with  the  portion  up  here. 

The  Chairman.  Has  the  Mojave  River  been  utilized? 

Mr.  Patten.  It  has  not  been.  I  will  file  another  map  with  you, 
showing  where  water  could  be  taken  out  of  the  main  branch  of  the 
Mojave  River  to  irrigate  some  30,000  or  40,000  acres  of  land.  I  will  file 
that  map.  That  is  a  natural  basin,  and  I  will  state  that  a  good  deal 
of  that  land  was  entered  under  the  desert  land  act,  and  it  has  reverted 
to  the  Government. 

The  Chairman.  With  regard  to  the  Colorado  River :  Have  you  ex- 
amined to  see  whether  that  could  be  taken  on  to  this  desert  H 

Mr.  Patten.  Well,  only  superficially  have  I  examined  it. 

The  Chairman.  Have  you  been  up  above  The  Needles'? 

Mr.  Patten.  Yes.    I  think  that  water  could  be  taken  out. 

The  Chairman.  If  it  could  be,  there  is  abundant  land  to  absorb  it 

ain 

Mr.  Patten.  Yes;  but  it  would  be  too  expensive  for  anybody  but 
the  Government  to  undertake  it. 

The  Chairman.  We  do  not  know  yet.  It  will  cost  a  good  deal  of 
money;  but  that  will  be  determined  later.  How  would  you  irrigate 
the  Colorado  Desert  ? 

Mr.  Patten.  By  building  catchment  basins  and  catching  the  water 
throughout  those  hills. 

The  Chairman.  Is  there  anything  else  you  wish  to  state? 

Mr.  Patten-  No.  I  simply  wished  to  file  this  map  and  statement 
-with  you. 

The  statement  is  as  follows: 

At  tbe  reqoest  of  the  president  of  the  chamber  of  commerce  of  this  city  I  take 
pleasure  in  submitting  to  yon  a  few  figures  in  regard  to  the  desert  lands  of  the  Los 
Angeles  land  district. 

The  act  of  Congress  under  which  yon  gentlemen  arepioeeQvuUw^^^QXi'tvsi^Ycv^^ 
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would  860111  to,  in  a  measuro,  conline  your  work  to  a  conaiileration  of  the  lands  arid 
in  character  which  still  heloui;  to,  or  are  likely  to  revert  to,  the  Government. 

It  is  of  such  lands  within  the  limits  of  the  Los  Angeles  land  district  that  I  shall 
treat.  My  object  will  be  to  show  you,  by  means  of  a  map  which  I  have  had  made, 
ran jjtes  of  mountains  containing  many  reservoir  sites  so  sloped  by  nature  that  only 
supplemental  work  will  have  to  be  done  by  man  to  make  them  catchment  basins  of 
vast  capacity  ;  to  show  you  the  streams  and  water-sheds  which  will  furnish  the  water 
for  filling  the  storage  reservoirs,  and  to  show  laud  lying  under  them  belonging  to  the 
national  domain  upon  which  this  water  can  be  conducted,  and  thus  the  yalne  of  the 
lands  be  increased  from  nothing  per  acre  to  $100  per  acre. 

As  to  the  cost  of  the  work  to  be  done  by  the  Government  in  this  district  it  is  im- 
})OS8ibIo  for  mo  to  furnish  an  estimate,  but  it  is  not  beyond  my  wildest  hopes  to  con- 
vince you  that  the  Government  will  receive  in  actual  cash,  through  this  land  office, 
at  the  legal  price  for  land,  every  dollar  expended  in  the  work  done  here,  while  at  the 
same  time  $200,000,000  will  bo  added  to  the  assessment  rolls  of  the  several  connties  of 
thisdustrict. 

As  for  the  benelit  of  irrigation,  other  gentlemen  will  see  to  it  that  you  are  thor- 
oughly informed,  and  visits  to  places  where  you  will  see  land  on  one  side  of  a  ditch 
too  high  for  the  water  to  reach  worth  75  cents  per  acre,  and  land  on  the  other  side 
of  the  ditch  whereon  water  can  be  and  is  conducted  worth  $1,00')  per  acre,  will  have 
a  very  convincing  elfect. 

Fortunately  the  Los  Angeles  land  district  contains  more  desert  land  susceptible  of 
irrigation  than  all  the  rest  of  the  State.  I  say  lortuoately,  because  now  that  the 
Government  has  taken  this  matter  in  hand  our  people  have  reason  to  believe  that 
every  acre  of  this  now  desert  land  will  be  reclaimed  and  put  in  a  productive  condi- 
tion. 

From  a  careful  examination  of  the  records  of  this  office  I  find  that  in  this  district 
there  are  13,156,000  acres  of  arid  lands  divided  into  three  bodies: 

Acres. 

Mqjavo  Desert 6,302,00i) 

Colorado  Desert 4,699,000 

Antelope  Valley 2,185,000 

These  are  lands  which  can  bo  entered  under  the  desert  land  act  as  lands  *' which 
will  not  without  artificial  irrigation  produce  agricultural  crops  in  ordinary  years." 
Under  the  provisions  of  this  act  a  person  can  by  paying  25  cents  per  acre  on  single- 
minimum  land,  or  50  cents  per  acre  on  double  minimum  land,  enter  not  to  ex^ed 
640  acres;  and  if  he  conducts  water  on  the  same  and  reclaims  it  to  such  an  extent 
that  it  will  raise  crops,  he  shall  have  the  privilege  within  three  years  of  proving  up 
on  said  land,  and  by  paying  an  additional  $1  or  $2  i)er  acre,  as  the  land  may  be  single 
or  double  minimum,  receive  a  patent  therefor. 

That  there  is  much  land  of  this  character  in  the  Los  Angeles  land  district  is  evi- 
denced by  the  fact  that  seven  hundred  and  sixty -eight  ijersonshave  found  in  this  dis- 
trict :>;J!J,I8l  acres  of  land  which  they  thought  could  be  reclaimed,  and  have  paid  into 
the  land  ollice  $1)9,617.05  in  first  i)aymcnt8  for  such  entries.  It  may  be  surprising  to 
know  that  out  of  the  large  number  of  entries — seven  hundred  and  sixty-eight — only 
twenty-throe  persons  have  proved  up,  and  the  Government  has  only  parted  with  title 
to  (),6'i7  out  of  the  total  number  of  acres  entered.  The  remainder  of  the  333,181  acres 
has  either  reverted  t  o  the  Government  because  of  the  failure  of  the  parties  to  reclaim, 
or  will  shortly  revert  because  the  work  of  reclamation  is  too  expensive  for  private  en- 
terprivse.  To  sum  it  up  briefly,  the  Government  has  received  from  the  people  of  the 
Los  Angeles  land  district  $92,*J8D  for  first  paj^ment  on  desert  lands,  and  the  Govern- 
ment still  has  the  land. 

In  this  connection  1  trust  it  will  not  bo  deemed  indelicate  to  indulge  in  the  hope 
that,  iujismnch  as  the  Government  has  secured  this  large  sum  from  the  people  of  this 
land  district t  on  account  of  desert  lands,  and  the  people  have  not  been  benefited 
thereby,  a  proportionate  sum  of  the  money  appropriated  for  surveys  be  expended 
down  here,  and  an  investigation  of  our  wants  be  made  by  the  consulting  engineers. 
It  is  a  matter  of  reciprocity,  and  will  be  greatly  to  the  advantage  of  the  people  and 
the  Government. 

It  must  not  be  taken  as  a  <liscouraging  sign  that  so  few  final  entries  of  desert  land 
have  been  made.  It  is  x>urely  a  (jUv'stion  of  expenditure,  and  the  class  of  people  who 
seek  to  obtain  title  to  land  under  the  beneficent  laws  of  the  General  Government  are 
unfortunately  not  wealthy,  and  the  reclamation  of  even  a  section  of  desert  land  is  a 
work  of  some  magnitude  and  considerable  expense.  What  would  be  a  comparatively 
easy  task  to  the  Governmeni,  where  there  are  many  thousand  acres  to  be  irrigated, 
becomes  very  onerous  to  the  man  who  tries  to  put  water  on  640  acres  of  land. 

Portunately,  however,  the  reclamation  of  desert  land  has  been  successfully  tested 
in  this  district,  and  all  d'ifficu\t'\oa  have  b^cu  met  and  overcome.  In  township  4 
north  of  range  i)  west  two  geuUeuioAi  ot  t\u^  <i\X)^,'^^^'«.\i.^'i'^?ca.  a.nd  Bent,  eatered 


WHAT   RECLAMATION    WILL   RETURN   FOR    WATER.  321 

aboat  1,000  acres  of  desert  land  and  proceeded  to  take  water  out  of  Big  Rock  Creek 
with  which  to  irrigate  it.  When  their  proof  was  presented  it  showed  that  these  gen- 
tlemen had  expended  over  $10,000  in  developing  and  piping  water  totho  land  claimed 
by  them.  I  understand  that  they  have  lately  sold  their  land  for  $30,000.  This  is 
land  which  cost  $1.25  per  acre,  and  which,  after  an  expenditure  of  $10  per  acre  to  get 
water  on  it,  sold  for  $30  per  acre — rather  a  good  profit,  and  an  investment  that  could 
oommend  itself  to  any  careful  business  man.  But  when  it  costs  a  private  individual 
$10  per  acre  to  irrigate  land,  the  Government  could  do  it  for  $1  or  less  per  acre,  be- 
oaase  the  Government  would  deal  with  larger  tracts. 

About  four  years  ago  some  gentlemen  entered  desert  land  and  began  developing 
water  in  Cofctonwood  Caflon,  situated  in  township  10  north,  of  range  15  west.  I  paid 
a  visit  to  the  ditch  when  the  water  was  turned  into  it  and  it  was  a  sight  to  make  the 
heart  glad.  There  could  not  have  been  less  than  1,200  inches  of  water  flowing  in  the 
ditch,  and  where  water  was  taken  out  and  put  upon  experimental  crops  the  efiVct  was 
wonderful.  But  all  this  came  to  naught,  for  in  the  summer  season  the  water  ceased 
to  flow  and  the  crops  died.  Now,  there  was  no  question  of  the  quantity  of  water,  be- 
canse  it  was  superabundant  in  the  w:inter  season,  and  there  was  no  question  of  its  ef- 
fects on  the  crops.  It  was  simply  a  question  of  storage,  and  reservoirs  could  have 
been  built  and  the  water  saved  and  brou<;ht  into  use  when  needed,  but  the  funds  of 
the  company  gave  out,  and  the  lands  reverted  to  the  Government.  In  my  judgment, 
a  reservoir  could  be  constructed  to  store  up  the  water  flowing  in  that  canon,  and  by 
using  it  economically  a  supply  sufficient  for  the  irrigation  of  50,000  acres  of  land 
saved. 

In  township  11  north  of  range  14  west,  eighteen  sections  of  desert  land  have  been 
entered,  and  an  effort  made  to  get  water  out  of  Oak  Creek  with  which  to  irrigate 
this  land.  The  time  allowed  by  law  for  reclamation  has  expired,  and  the  gentlemen 
making  these  entries  are  to-day  asking  the  Government  for  an  extension  of  time  of 
one  year  in  which  to  comply  with  the  law.  If  the  Government  had  this  work  in 
hand  it  could  build  a  dam  and  reservoir,  catch  the  water  of  Oak  Creek  and  reclaim 
one  hundred  sections  of  land  in  that  vicinity.  At  the  Government  price  of  $2.50  per 
acre,  the  United  States  would  receive  $160,000,  the  land  would  be  worth  $2,000,000, 
and  the  country  would  be  that  much  benefited. 

The  map  which  I  present  to  you  carefully  defines  the  desert  area.  It  also  shows 
the  mountain  ranges  surrounding  these  desert  lands.  In  those  mountains  are  in- 
numerable cafions  capable  of  being  made  reservoirs,  and  through  them  are  thousands 
of  acres  of  lands,  now  worthless,  that  with  water  would  be  of  great  value. 

I  don't  think  I  am  extravagant  in  saying  that  in  this  district  there  are  4,000,000 
acres  of  land  which  can  be  reclaimed  without  extraordinary  expense,  and  the  people 
will  cheerfully  pay  the  Government  $10,000,000  for  these  lands.  The  matter  resolves 
itself  into  a  pure  business  proposition.  Can  the  Government  afford  to  expend  $5,000,- 
000  in  this  district,  receive  a  direct  return  of  $10,000,000,  and  add  $200,000,000  to  the 
assessment  rolls  of  southern  California? 

Mr.  Patten  also  filed  with  the  coinmitcee  a  map  showing  a  natural 
basin  in  San  Bernardino  County,  where  water  can  be  obtained  from  the 
Mojave  River  and  stored  up  for  use.  Also  full  facts  in  regard  to  this 
particular  basin.  For  this  map  and  the  accompanying  description  he 
was  indebted  to  Mr.  H.  Y.  Harding,  civil  engineer,  of  Los  Angeles. 

ON  PEOPOSED  DITCH  AND  RESEBVOIR  SYSTEM  IN  TOWNSHIPS  3,  4,  AND  5  NORTH, 
AND  BANGES  2,  3.  AND  4  WEST,  SAN  BERNARDINO  BASE  AND  MEBIDIAN,  SAN 
BEBNABDINO  COUNTY,  C AL. 

The  water  for  this  system  will  he  taken  from  the  east  or  main  branch  of  the  Mo- 
jave Eiver  about  1  mile  above  its  junction  with  the  west  branch.  This  stream  is 
ieA  by  heavy  snows  in  the  mountains,  whose  elevations  are  from  8,000  to  10,000  feet. 

The  dryest  season  includes  the  months  of  July,  August,  and  September. 

For  several  months  in  the  winter  the  river  contains  from  30,000  to  50,000  inches  of 
water.  This  water  sinks  about  1  mile  below  the  junction  of  the  forks  and,  for  a  dis- 
tance of  15  miles,  runs  under  the  sand,  returning  to  the  surface  again  at  Victor.  The 
east  fork  is  rooky  and  precipitous,  and  is  fed  by  several  additional  small  streams  on 
the  south  side;  shown  on  the  plan  in  red.  The  distance  to  the  reservoir  sitti  is  from 
12  to  15  miles.  The  first  half  of  the  work  would  be  heavy  and  the  last  light.  Esti- 
mated cost,  say,  |25,000. 

The  reservoir  site  is  naturally  fine,  covering  an  area  of  1,500  acres ;  depth  50  feet, 
and  by  the  addition  of  a  short  dam  of  moderate  height  its  capacity  would  be  doubled. 

It  is  to  be  remembered  that  for  nine  months  in  the  year  the  reservoir  can  be  drawn 
on  for  ftn  unlimited  quantity  of  water  which  would  be  constantly  supplied  from  th^ 
riyer.    A  short  tunnel  on  the  west  side  would  drain  the  xesexvoix  to  \\v,^  \^o\Xqw\« 
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The  laud  slopes  to  tho  north  and  west,  and  is  well  adapted  for  irrigation.  There 
8  at  least  50,000  acres  that  could  be  supplied  with  water  from  the  system. 

The  elevation  is  about  3,000  feet.  The  highest  temperature  in  summer  is  104^,  with 
cool  nights.  Estimated  rain-fall  8  inches.  The  soil  is  well  adapted  for  the  raisin 
gra])e,  which  has  be^  n  successfully  grown  at  Hespcria,  and  for  a  well-diversitied  sys- 
tem of  general  farming.  As  the  engineer  of  the  Hesperia  water  system,  the  writer 
speaks  from  experience,  having  passed  about  two  years  in  the  district.  Mines  of 
more  than  ordinary  worth  are  being  developed  in  the  surrounding  mountains,  and 
the  railroad  gives  assurance  of  a  ready  market  for  all  products  of  the  farm  and  mine. 

STATEMENT  OF  E.  W.  JONES,  OF  LOS  ANGELES. 

The  Chairman.  You  are  president  of  the  Los  Angeles  Chamber  of 
Commerce,  Mr.  Jones  ? 

Mr.  Jones.  I  am,  and  I  am  well  acquainted  with  the  business  inter- 
ests  of  this  county. 

The  Chairman.  You  have  something  to  offer  in  regard  to  the  differ- 
ent methods  of  water  distribution  in  vogue  here.  Do  so  in  your  own 
way. 

Mr.  Jones.  There  are  more  systems  of  irrigation,  more  methods  of 
ai)i)lication,  more  varieties  of  land  irrigated,  including  mountain,  foot- 
hill, bench  land  and  valley,  desert  and  habitable,  more  kinds  of  soil 
and  crops,  more  valuable  experience  and  information,  than  in  all  thereat 
of  the  country  *'  put  together."  From  the  earliest  Spanish- Mexican  oc- 
cupation to  the  present  time,  a  period  of  more  than  a  hundred  years, 
the  practice  of  irrigating  has  been  a  necessity,  and  the  leading  and  dis- 
tinctive feature  of  farming  in  this  county. 

The  old  Spanish  methods  still  prevail  here  in  some  places,  while 
every  improvement  and  modification  of  them  thus  far  invented  is  here 
to  be  seen  in  application.  When  one  realizes  that  until  irrigation  was 
introduced  here  by  the  white  race  this  region  was  regarded  as  irre- 
deemable desert,  fit  only  for  the  grazing  of  stock  in  a  desultory  way 
and  during  the  rainy  season,  that  the  frequent  drouths  made  that  busi- 
ness a  precarious  one,  and  that  without  irrigation  it  would  still  remain  so, 
some  appreciation  of  the  value  of  irrigation  to  arid  regions  can  be  bad. 
When  it  is  further  realized  that  only  by  development  by  means  of  tun- 
nels, artesian  wells,  and  storage  reservoirs  can  half  our  fertile  lands  be 
made  habitable  for  human  beings,  and  that  these  are  beyond  the  means 
of  ordinary  j)rivate  enterprise,  the  advantage  and  necessity  of  public 
aid  becomes  api)arent. 

The  acreage  in  this  county  to  which  irrigation  is  actually  applied  is 
probably  more  than  that  of  all  the  rest  of  the  State  put  together.  It 
is  so  situated  that  you  can  see  much  of  it  in  the  highest  state  of  im- 
provement, covered  with  every  variety  of  cro])S,  and  under  many 
diflerent  systems,  in  a  comparatively  few  miles  of  very  pleasant  travel. 

In  Los  Angeles  County,  then,  the  committee  may  see  irrigation  by 
means  of  earth  canals  with  wooden  gates,  weirs,  dams,  flumes ;  open 
cement  ditches ;  brick  and  stone,  cement  and  iron  pipe ;  conduiU^;  sub- 
irrigation  ;  lifting  by  wheels,  windmills,  and  steam,  gas,  and  hot-air 
engines,  with  pumps  ;  flowing  artesian  wells  (there  are  said  to  be  5,000 
of  these  wells  in  this  county  alone,  some  throwing  4  to  7  incb  streams 
14  feet  into  the  air) ;  submerged  and  other  dams ;  reservoirs  of  all  sizes, 
some  holding  many  million  gallons,  with  every  appliance  for  raising, 
distributing,  and  utilizing  the  beneficent  fluid. 

With  all  these  methods  in  operation  we  feel  assured  that  the  com- 
mittee's investigations  will  be  in  all  ways  profitable.  We  i)oint  with 
pride  to  our  rapid  growth.   WitMn  a  few  years  from  a  population  of 
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12,000  to  one  of  150,000,  and  that  on  an  area  reduced  in  size;  a  popula- 
tion more  prosperous,  too,  than  can  elsewhere  be  found  in  our  land. 


STATEMENT  OF  B.  S.  EATON,  OF  PASADENA,  LOS  ANGELES  COUNTY. 

The  Chairman.  What  is  your  profession  ? 

Mr.  Eaton.  I  am  a  farmer. 

The  Chairman.  How  long  have  you  resided  in  this  county  ? 

Mr.  Eaton.  Fifty- one  years. 

The  Chairman.  How  long  have  you  been  a  farmer  in  Los  Angeles 
County? 

Mr.  Eaton.  I  have  been  a  practical  farmer  for  nearly  the  entire  time. 

The  Chairman.  By  what  means  do  you  farm? 

Mr.  Eaton.  By  irrigation  entirely. 

The  Chairman.  Can  you  produce  all-around  crops  regularly  without 
irrigation  ? 

Mr.  Eaton.  Ko;  I  can  not. 

The  Chairman.  Occasionally  you  can  produce  small  grains  without 
irrigation? 

Mr.  Eaton.  We  can  produce  small  grain.  We  raise  it  on  the  strength 
of  the  winter  rains,  and  we  get  a  good  crop  almost  invariably.  1  do 
not  think  we  have  a  failure  once  in  ten  years.  All  other  crops  here, 
on  uplands,  require  irrigation. 

The  Chairman.  What  were  the  usages  as  to  the  distribution  of  water 
among  the  Spanish  residents  when  you  came  here? 

Mr.  Eaton.  Entirely  by  appropriation. 

The  Chairman.  How  did  they  govern  their  relative  rights? 

Mr.  Eaton.  Here  in  Los  Angeles — I  practiced  irrigation  in  the  city 
of  Los  Angeles  twelve  or  fifteen  years — we  followed  the  practice  that 
had  governed  under  Mexican  rule.  Waters  were  diverted  from  the 
river  and  distributed  through  zangas.  There  were  nine  different  tomas; 
now  they  are  reduced  to  two.  The  general  manner  of  paying  for  water 
was  this :  One  man  would  give  a  sack  of  beans  to  the  zanjero,  or  water- 
master.  Each  ditch  had  its  water-master.  We  call  him  a  zanjero,  or 
water-storer.    Our  contribution  consisted  of  what  we  raised. 

The  Chairman.  You  paid  him  for  the  use  of  the  water? 

Mr.  Eaton.  Yes ;  and  we  would  inquire  of  him  what  time  he  would 
give  the  water. 

The  Chairman.  Did  the  right  depend  on  the  date  of  appropriation? 

Mr.  Eaton.  Not  in  those  days.    Bo  you  mean  for  service? 

The  Chairman.  Did  you,  when  there  was  a  conflict,  determine  by  the 
principle  of  prior  appropriation? 

Mr.  Baton.  Not  at  all.  We  were  served  according  to  our  turn  on 
the  ditches.  It  was  supposed  that  we  had  plenty  of  water.  At  that 
time  there  were  2,000  acres  under  irrigation,  and  to-day  there  are  14,000 
acres,  and  it  is  better  served  today  than  it  was  then.  That  is  what 
intelligence  does. 

The  Chairman.  Tour  right  depended  on  appropriation  then,  as  it 
does  now  ? 

Mr.  Eaton.  Yes;  they  appropriated  the  whole  river. 

Senator  Reagan.  No  one  had  a  right  above  another  to  take  his  turn  ? 

Mr.  Eaton.  Yes.  It  was  done  at  the  expense  of  the  city.  They 
bnilt  a  sand  and  brush  dam.    They  have  not  advanced  here. 

The  Chairman.  They  appointed  a  water-master  for  each  ditch  and 
they  dealt  the  water  out  to  the  inhabitants  1 
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Mr.  Eaton.  Yes.  If  it  did  not  reach  us  we  had  to  get  along  the  best 
we  could. 

The  OnAiRMAN.  And  the  Americans  adopted  the  same  regulations 
that  wore  in  existence  under  Spanish  rule  f 

Mr.  Eaton.  Yes. 

The  Chairman.  And  the  usage  of  water  depended  on  appropriation! 

Mr.  Eaton.  Entirely. 

The  Chairman.  Without  regard  to  whether  they  owned  the  land  on 
the  river  or  not? 

Mr.  Eaton.  We  knew  nothing  of  riparian  rights. 

The  Chairman.  That  word  is  not  a  native  of  this  country  I 

Mr.  Eaton.  No  ;  it  has  not  been  in  vogue  anywhere  in  the  country. 
The  streams  that  have  been  developed  in  the  mountains  have  been  un- 
der prescri])tiou,  occupation,  and  use. 

The  Chairman.  With  what  success  could  crops  be  raised  here  with- 
out irrigation? 

Mr.  Eaton.  Irrigation  insures  the  farmer  a  certain  crop. 

The  Chairman.  What  is  a  fair  crop  of  alfalfa  ? 

]NJr.  Eaton.  I<'rom  7  to  10  tons  a  year. 

The  Chairman.  Do  you  raise  corn  ? 

Mr.  Eaton.  Yes. 

The  Chairman.  What  is  a  crop  of  corn  ? 

Mr.  Eaton.  From  75  to  125  bushels  to  the  acre  ? 

The  Chairman.  What  is  a  good  crop  of  wheat  ? 

Mr.  Eaton.  It  is  raised  without  irrigation.  I  think  an  average  crop 
of  wheat  is  20  sacks  to  the  acre.  1  do  not  know  whether  the  county 
would  average  that. 

The  Chairman.  That  would  be  something  over  30  bushels  to  the 
acre? 

Mr.  Eaton.  I  hardly  think  the  county  would  average  that;  perhaps 
25  bushels. 

The  Chairman.  What  would  be  a  fair  crop  of  oats  ? 

Mr.  Eaton.  We  do  not  raise  oats.  It  is  hardly  practicable  to  raise 
oats  here. 

The  Chairman.  How  is  barley  ? 

Mr.  Eaton.  The  country  is  naturally  ada])ted  to  it.  I  have  known 
as  high  as  90  sacks  to  the  acre ;  but  40  to  45  and  50  sacks  to  the  acre 
is  the  average. 

The  Chairman.  Of  100  pounds  to  the  sack  ? 

Mr.  Eaton.  Yes. 

The  Chairman.  What  kinds  of  fruits  do  you  raise  here? 

Mr.  Eaton.  Any  kind  that  can  be  raised  in  the  temperate  zone,  and 
some  of  the  tropical  fruits.  Everything  in  the  citrous  family,  besides 
guavas. 

The  Chairman.  You  stated  that  there  were  2,000  acres  under  irriga- 
tion when  you  came  here,  and  that  now  there  are  14,000  acres,  and  you 
have  a  better  water  supply.     How  do  you  account  for  that? 

Mr.  Eaton.  The  water  is  better  handled  ;  the  ditches  are  in  a  better 
condition,  and  the  water  is  regulated  from  necessity.  Formerly  they 
did  not  economize,  and  they  depended  upon  till.  The  old  manner  of 
raising  crops  was  not  to  put  the  water  on  until  June.  They  had  a 
kind  of  corn  that  would  perfect  itself  in  ninety  days.  They  would  flood 
the  ground  with  water,  and  then  they  would  give  it  another  irrigation, 
and  then  it  was  all  right.     I  have  seen  90  bushels  to  the  acre  of  that 

The  Chairman.  You  economize  the  water  now  ? 

Mr,  Eato:^.  We  economue  i\x  \'a,x\ou9»  ways.    They  stir  the  ground, 


THE   IMMENSE   RAIN-FALL   ON   THE   MOUNTAINS.  325 

pulverize  it,  and  keep  the  surface  in  a  perfect  state  of  till,  loose  and 
pliable,  so  that  it  retains  the  moisture  better.  You  see  as  you  put 
water  on  the  ground  it  dries  and  contracts  and  opens  avenues  for  the 
moisture  to  escape.  The  systems  have  been  very  largely  improved,  so 
that  the  water  is  made  to  perform  a  much  larger  duty.  Los  Angeles 
has  advanced  in  that  respect. 

The  Chaibman.    Where  have  you  best  economized  in  this  county  f 

Mr.  Eaton.  Perhaps  in  Pasadena.  The  engineer  gives  us  the  credit 
of  a  higher  duty  there  than  anywhere  in  the  State.  There  we  make  an 
inch  of  water  accomplish  more  than  anywhere  else. 

The  Chairman.  What  do  you  think  of  the  supply  of  Antelope  Valley  ? 

Mr.  Eaton.  In  this  immediate  neighborhood  the  Sierra  Madre  has 
afforded  no  facilities  for  storing  in  large  quantities.  I  made  a  pretty 
thorough  examination  last  year.  The  ridges  there  shape  the  ^alleys 
narrow,  and  the  length  on  an  average  is  one  to  five — one  to  four. 
Therefore  a  dam  raised  a  foot  high  would  only  back  it  several  feet. 
There  is  no  lake  surface,  and  you  have  to  come  down  nearer  the  ocean. 

The  Chairman.  'Have  you  examined  the  Antelope  Valley  over  these 
mountains  ? 

Mr.  Eaton.  I  have  been  there.  There  they  have  two  streams — Lit- 
tle Bock  Creek  and  Big  Eock  Creek.  They  have  considerable  water  at 
their  sources.  They  are  not  utilized.  The  Little  Kock  Creek  does  not 
reach  out  into  the  country  at  all,  and  it  is  limited ;  Big  Kock  Creek 
could  be  made  to  serve  two  or  three  thousand  acres. 


STATEMENT  OF  GEOEGE  H.  PECK,  OF  LOS  ANGELES. 

The  Chairman.  How  long  have  you  resided  in  Los  Angeles  f 

Mr.  Peok.  Twenty  years. 

The  Chairman.  And  are  you  a  farmer  by  occupation  ? 

Mr.  Peck.  I  was  a  farmer  in  1849. 

The  Chairman.  Have  you  observed  the  water  supply  in  this  county  ? 

Mr.  Peck.  Yes ;  very  closely. 

The  Chairman.  State  what  you  know  about  the  water  supply  of  this 
valley  in  which  Los  Angeles  is  situated. 

Mr.  Peck.  I  will  take  it  in  a  general  sense.  The  average  water-fall 
nsed  to  be  16  inches — a  foot  and  a  quarter.  It  has  increased  a  good 
deal  since  then.  That  does  not  help  us.  But  taking  the  average  water- 
fall at  a  foot  and  a  quarter  on  the  plains  you  must  take  the  water-shed 
also.  If  it  be  a  foot  and  a  quarter— 15  inches — on  the  plains,  you  must 
estimate  it  is  double  15  inches  in  the  mountains.  That  makes  30  inches. 
That  is  my  estimate.  Then  consider,  as  it  is  given  in  this  very  able 
report,  that  there  is  three  times  the  water-shed  that  there  is  of  arable 
land.  Then  there  is  a  water  supply  from  the  mountains  that  covers  3  feet 
of  water.  That  3  feet  is  three  times  a  foot  and  a  quarter;  that  is  to  say, 
3J  feet,  twice  the  rain-fall;  that  is  to  say,  to  double  it  makes  7^  feet, 
and  adding  that  to  the  plain-fall  makes  it  8 J  feet. 

The  Chatrman.  How  are  you  going  to  save  that  water? 

Mr.  Peck.  The  only  way  we  are  going  to  save  it  is  by  these  reser- 
voirs, holding  the  water  in  the  mountains. 

The  Chairman.  These  mountains  are  very  precipitous.  Have  you 
examined  them  to  see  whether  there  is  an  opportunity  to  store  the 
water  t 

Mr,  Peok.  Yes.  It  seems  as  if  nature  had  made  it  on  purpose  for  a 
reseirvoir.    Men,  with  all  the  money  that  could  \>e  a(\\«iv^^^^  i!,QV3\^\JkS>X> 
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make  the  reservoirs  tliat  are  provided  in  the  San  Gabriel — the  one  that 
Mr.  Bin  ton  spoke  of. 

The  Chairman.  Have  you  been  over  that? 

Mr.  Peck.  Not  critically.  There  is  something  about  Eagle  Lake, 
and  I  think  Mr.  Hinton  mentioned  something  about  Elizabeth  Lake. 
There  is  an  excellent  lake  for  a  reservior.  That  is  on  one  of  the  south- 
ern tributaries  of  the  San  Gabriel  Kiver.  One  man  told  me  it  was  6 
miles  long.  I  have  not  been  there.  I  have  been  told  it  was  6  miles 
long.    It  might  not  have  been  over  a  mile,  but  it  is  fathomlesR. 

I  wish  to  say  another  thing.  We  have  an  immeoRe  volume  of 
water,  and  while  I  am  confident,  if  it  could  be  stored,  it  would  give  us 
all  the  water  we  want,  yet,  in  reply  to  your  general  talk  about  milhons 
coming  here,  I  would  say  we  can  not  have  the  millions  unless  we  have 
the  water,  and  we  can  not  have  the  water  unless  we  have  the  reservoirs. 

In  the  winter  the  San  Gabriel  has  80  inches  of  water  on  the  mount- 
ains, and  it  comes  tearing  down  sweeping  away  large  bridges.  The 
Southern  Pacific  had  to  rebuild  their  bridges  three  times.  If  this 
water  could  be  stored  it  would  save  that  damage  that  is  done  in  the 
winter  and  we  could  have  the  water  for  irrigation  purposes  in  the 
summer. 

The  Chairman.  Do  you  think  a  survey,  determining  where  and  how 
that  could  be  done,  would  be  valuable  ? 

Mr.  Peck.  Yes,  I  think  so. 

The  Chairman.  Our  inquiry  among  other  things  is  what  would  be 
the  value  of  a  survey  ?  Would  a  survey  in  your  opinion  facilitate  the 
development  of  the  water  ? 

Mr.  Peck.  I  think  so.  There  are  ridges  in  those  places,  I  am  told, 
that  will  bear  damming.  I  have  not  been  up  there — not  all  through 
there — and  I  have  not  investigated  the  matter. 

Mr.  Hinton.  You  think  the  San  Gabriel  is  not  doing  one-third  the 
work  it  should  because  it  is  not  handled.  If  you  go  up  the  river  you 
think  you  can  get  from  four  to  six  times  the  water  that  is  used  to-day. 
What  is  the  value  of  the  land  after  the  water  has  been  introduced  f 

Mr.  Peck.  Do  you  mean  the  marketable  value  ? 

Mr.  HtNTON.  I  mean  the  intrinsic  value  as  an  investment. 

Mr.  Peck.  The  parties  who  own  the  San  Pascual  ranch,  with  about 
14,()()()  acres,  sold  5,000  acres  at  $6  an  acre  and  4,000  at  $24  an  acre. 
They  thought  they  had  made  a  good  sale,  because  as  a  pasture  it  did 
not  pay  the  interest  on  the  money.  To-day  that  same  land,  with  the 
water  applied  to  it,  wherever  it  is  applied,  is  worth  $250  an  a<5re  with- 
out exaggeration,  and  you  can  make  it  pay  at  that  figure.  I  heard  Mr. 
Wilson  say  that  from  8  acres,  with  600  orange-trees,  they  had 
taken  $21,200  worth  of  oranges,  and  that  for  five  years  there  was  an 
average  of  $15,000  a  year.  That  orchard  pays  about  10  per  cent,  on 
$2,500  an  acre,  and  it  is  not  extra  fine.    The  land  cost  him  $12  an  acre. 

There  is  another  point  that  I  had  not  thought  of  before,  and  that  is, 
what  it  costs  to  put  water  onto  the  land  when  you  have  the  water.  1 
have  built  seven  different  systems.  Our  system  is  an  iron-pipe  system. 
I  believe  it  was  the  first  one  ever  conceived — distributing  water  through 
iron  pipes  for  irrigation.  The  system  answers  the  double  purpose  of 
furnishing  a  system  for  domestic  purposes  equal  to  any  city  in  the 
United  States,  and  at  the  same  time  for  irrigation.  That  is  the  reason 
why  our  water  does  such  high  duty. 

The  Chairman.  The  water  passing  through  these  pipes  saves  it  from 
seepage. 

Mr.  Peck,  Entirely  so*,  and  does>i\\\\^  vtv^v^ryrespect.    I  am  in  South 
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Pasadena.  Mr.  Bristol  is  north  of  me.  I  have  the  water  from  nine  to 
twelve,  and  he  has  it  from  twelve  to  four.  The  zanjero  sends  the  guard 
and  tells  me  when  to  take  the  water.  I  stop  irrigating  at  12  o'clock, 
and  there  is  no  water  lost — it  flows  back  to  the  reservoir.  Mr.  Bristol 
opens  his  main  and  there  is  not  a  drop  of  water  lost.  We  make  1  inch 
of  water  serve  over  40  acres. 

The  Chairman.  Of  fruit  ? 

Mr.  Peck.  We  produce  everything — all  around  crops — and  we  use 
it  for  beautifying,  for  ornamentation  around  the  houses,  and  we  have 
some  just  as  fine  gardens  as  you  have  seen  in  Los  Angeles. 

Director  Powell.  You  were  going  to  state  what  it  cost  to  get  the 
water  onto  the  land. 

Mr.  Peck.  We  paid  $25,000  for  1,500  acres.  That  gave  us  the  pipe 
system  and  the  reservoir.  I  have  put  in  $14  to  $28  per  acre  for  reser- 
voir and  system  bothr 

Director  Powell.  How  did  that  compare  in  cost  with  the  new  pat- 
ent method  of  clay  pipe  running  along  the  ground? 

Mr.  Peck.  Do  you  mean  the  subirrigation  principle  ? 

Director  Powell.  Yes. 

Mr.  Peck.  Well,  it  is  of  no  account  at  all. 

Director  Powell.  How  does  the  iron-pipe  system  compare  in  cost 
with  the  clay-pipe  system  If 

Mr.  Peck.  It  can  be  done  for  much  less. 

Director  Powhell.  State  which. 

Mr.  Peck.  The  concrete  pipe.  But  it  is  not  a  pressure  pipe — you 
Lave  to  run  your  water.  One  contemplates  continuous  water  on  a 
place,  the  iron  pipe ;  but  if  you  are  10  miles  from  the  reservoir  the 
water  is  always  there.  They  have  the  concrete-pipe  system  at  Eti- 
wanda.  There  you  will  sometimes  have  to  ask  the  question,  ^'  How  is 
it  you  have  not  plenty  of  waterf  and  they  will  answer,  '^  It  is  not  our 
week  for  water;  the  water  is  running  over  on  the  other  side,  and  we 
have  got  to  save  it.''  But  with  us  every  individual  has  water  right  on 
his  place  all  the  time,  just  as  if  he  owned  the  whole  system. 

The  Chairman.  The  iron-pipe  system  costs  how  much  per  acre? 

Mr.  Peck.  All  the  way  from  $10  to  $28.  It  depends  on  the  distance. 
There  is  one  system  that  is  put  in  here  that  has  an  excellent  concrete 
reservoir;  that  is  at  Glendale.  That  cost  $14  an  acre,  including  the 
reservoir.  It  is  a  perfect  system — perfect  in  this  respect,  that  every 
man  ha«  water  on  his  place  continuously. 


STATEMENT  OF  J.  DE  BAETH  SHOES,  OF  SAN  GABEIEL,  LOS  ANGE- 
LES COUNTY. 

The  Chaibman.  How  long  have  you  resided  here? 

Mr.  Shore.  Since  1867. 

The  Chairman.  Have  you  been  engaged  in  farming  and  cultivating 
the  soil  ? 

Mr.  Shorb.  I  have  been  engaged  all  that  time  in  farming — vine 
culture,  tree  culture,  in  fact  mixed  farming — cultivating  grain  and 
everything  else. 

The  Chairman.  What  do  you  say  of  the  success  of  irrigation  in  this 
locality  I 

Mr.  Shore.  It  would  be  very  difficult  for  me  in  detail  to  formulate 
an  answer  to  that  question. 

The  Chairman.  State  generally. 
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Mr.  SnoRB.  It  has  been  everytUiug  to  our  county — it  has  simply 
reclaimed  largo  wastes  and  made  of  them  blooming  productive  plaius. 

The  Chairman.  What  would  the  average  land  outside  of  town  be 
worth  if  it  could  not  be  irrigated  ? 

Mr.  Shorb.  The  land  in  the  San  Gabriel  proper^  about  the  first  mesa 
beyond  Pasadena,  and  bounded  by  these  low  hills,  was  valueless  in 
1874,  before  we  carried  water  onto  it.  No  one  would  have  had  it  at 
any  price.  We  bought  land  at  $2.50  an  acre.  I  have  placed  water  on 
the  land  and  it  has  sold  at  $500  an  acre,  $600  an  acre,  and  $1,500  an 
acre. 

The  Chairman.  Were  they  fancy  prices  1 

Mr.  SnoRB.  Not  those  in  vines  and  orange  trees.  Those  lands  jus- 
tify the  price  of  $1,000  an  acre.  Mr.  Eaton  has  well  stated  about  the 
income  from  orchards.  I  made  a  net  iucome  of  $1,400  an  acre,  and  for 
years  after  that  $1,000  an  acre. 

The  Chairman.  What  did  you  cultivate  ? 

Mr.  Shorb.  Orange  trees.  So  far  as  grape  culture  is  concerned  in 
that  valley,  the  average  yield,  according  to  my  books,  which  I  have 
kept  since  1807  until  recent  years,  was  4  tons  to  the  acre,  and  they 
sold  about  $20  a  ton  until  the  last  few  years,  making  an  income  of  $80 
an  acre,  which  should  have  given  a  net  income,  under  careful  manage- 
ment, of  not  less  than  $60  an  acre;  and  if  the  man  did  his  own  work, 
it  could  be  done  at  $10.  I  have  done  my  work  at  San  Gabriel,  includ- 
ing cultivation,  pruning,  plowing,  and  selling  to  the  buyer  at  a  dis- 
tance for  not  quite  $10  an  acre.  Therefore  it  would  gain  an  income  of 
$60  an  acre,  which  would  be  in  that  culture  6  per  cent,  on  $1,000  an 
acre. 

The  Chairman.  Does  irrigation  here  increase  the  graiil  crops  ? 

Mr.  Shorb.  We  have  not  practiced  irrigation  for  grain  crops;  but  I 
have  no  doubt  it  would  increase. 

The  Chairman.  How  is  it  as  to  hay? 

Mr.  Shorb.  We  do  not  use  it  on  those  crops.  If  the  grains  are  ir- 
rigated we  make  a  higher  crop  than  in  the  Eastern  States  that  I  am 
familiar  with. 

The  Chairman.  You  irrigate  alfalfa  ? 

Mr.  Shorb.  Alfalfa  we  irrigate. 

The  Chairman.  What  do  you  say  about  the  economy  of  water? 
What  has  been  your  experience  about  the  quantity  of  water  originally 
used  and  its  economy  in  this  valley  ? 

Mr.  Shorb.  \Vhen  I  first  came  here  there  was  a  shameful  misuse  of 
water.  I  really  thought  they  were  doing  more  harm  than  good  with 
the  water.  When  1  first  came  to  this  country  they  certainly  required 
ten  times  as  much  water  as  they  have  now.  As  Mr.  Eaton  stated  to 
you  that  is  the  result  of  more  thorough  cultivation  after  irrigation, 
thoroughly  wetting  the  soil,  keeping  it  soft  on  the  top,  and  instead  of 
the  water  going  away  in  vapor  it  goes  into  the  roots  of  the  plants  and 
increases  the  crops. 

The  Chairman.  You  say  they  injured  the  land  as  much  as  they  did 
good.  Was  that  by  leaving  the  water  on  the  land,  thus  producing  al- 
kali? 

Mr.  Shorb.  Well,  scarcely  that — by  not  disturbing  the  ground  in 
digging  around  the  roots  of  plants,  and  the  heat  would  bake  the  ground. 

The  Chairman.  You  needed  drainage  as  well  as  irrigation. 

Mr.  Shorb.  Drainage  as  much  as  irrigation.     That  matter  we  do  not 
have  to  consider  here,  because  the  fall  of  the  land  is  so  great  it  natural- 
]y  throws  oif  the  water. 
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The  Chairman.  Having  improved  the  land  by  cultivation,  how  much 
have  you  reduced  the  amount  of  water  necessary  to  produce  crops? 

Mr.  Shore.  About  one  to  ten. 

The  Chairman,  What  would  be  the  duty  of  an  inch  of  water,  sup- 
poHing  that  to  be  one-fiftieth  part  of  a  cubic  foot  per  second,  if  it  were 
carried  in  iron  pipes  and  distributed  to  the  best  advantage? 

Mr.  Shore.  That  would  depend  on  the  mechanical  construction  of 
the  land  itself.  On  some  land  1  inch  of  water  would  be  quite  sufficient 
for,  I  would  say,  25  acres  of  land,  and  I  would  say  probably  as  high  as 
Mr.  Eaton  has  stated,  40  acres.  That  permits  the  water  to  run  away 
before  it  has  accomplished  its  purpose.  It  is  perfectly  safe  to  say,  per- 
haps, that  throughout  the  length  and  breadth  of  this  country,  which  I 
am  familiar  with,  1  inch  of  water  will  serve  all  the  purposes  of  20  acres 
of  land,  and  it  should  not  have  any  more. 

The  Chairman,  If  the  water  should  be  delivered  by  iron  pipes  ? 

Mr.  Shore.  Delivered  by  iron  pipes.  Of  course,  that  1  inch  could 
not  be  used  at  one  time.  If  irrigation  is  practiced  once  a  month  you 
have  practically  30  inches  for  that  one  day. 

The  Chairman.  What  is  your  judgment  about  the  water  supply,  if 
it  be  stored  to  the  best  advantage? 

Mr.  Shore.  Mr.  Patten  has  given  to  your  committee  a  good  deal  of 
valuable  information,  and  I  indorse  it.  I  believe  there  is  enough  water 
falls  upon  these  mountains,  if  it  were  stored  in  reservoirs  and  saved,  to 
irrigate  every  acre  of  land  between  the  mountains  and  the  ocean — more 
than  enough.  I,  for  one,  am  not  so  afraid  of  these  rapid  descending 
canons  as  I  once  was. 

There  is  one  other  point.  I  think  there  is  very  nearly  as  good  a  res- 
ervoir site  at  Los  Angeles,  this  town —as  good  as  Bear  Valley  is. 


STATEMEirr  OF  FRED  EATOH,  OF  LOS  ANGELES. 

The  Chairman.  What  is  your  profession  ? 

Mr.  Eaton.  Civil  engineer. 

The  Chairman.  Have  you  been  engaged  in  your  business  in  this 
vicinity  I 

Mr.  Eaton.  Tes. 

The  Chairman.  To  what  extent  are  you  familiar  with  the  irrigation 
of  this  valley  and  the  sources  of  water  supply  I 

Mr.  Eaton.  I  have  been  connected  with  almost  all  the  irrigation 
works  of  this  valley  for  the  last  ten  years  in  the  capacity  of  engineer, 
and  I  have  examined  all  the  works  in  this  county. 

The  Chairman.  Have  you  anything  to  say  that  would  be  of  interest 
to  the  committee? 

Mr.  Eaton.  I  do  not  know,  except  what  has  been  stated  here  in  re- 
gard to  the  benefits  of  irrigation  in  this  particular  section  and  the  pos- 
Bibilities  of  increasing  our  present  facilities  for  irrigation.  I  think  that 
the  present  streams  are  developed  very  nearly  to  their  fullest  extent, 
that  is,  by  the  ditch  and  pipe  systems  which  we  have  introduced,  and 
in  order  to  increase  our  irrigation  facilities  we  have  from  now  on  to  re- 
sort to  storage.  The  duty  of  these  streams  would  be  extended  by 
extending  the  present  ditches  by  pipe  systems.  Experience  has  taught 
us  that  by  economizing  the  water  it  is  not  only  the  water  that  we  save 
in  seepage  alone,  but  the  distribution.  The  convenience  that  these  pipe 
systems  oflfer  in  the  distribution  of  water  is  a  great  economizer.    We 
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find  that  we  Ccin  get  along  with  a  half  or  third  the  water  that  we  get  in 
running  it  around  in  ditches. 

The  (  Chairman.  And  serve  the  land  as  well  ? 

Mr.  Eaton.  1  remember  one  gentleman  thought  that  the  San  Gabriel 
was  being  used  up  by  irrigating  2,000  acres.  J3ut  it  has  been  nsed  since 
for  irrigating  12,000  acres. 

The  Chairman.  And  it  can  be  increased  by  the  pipe  system  f 

Mr.  Eaton.  Yes. 

The  Chairman.  What  would  be  the  duty  of  one-fiftieth  of  a  cubic 
foot  per  second  throughout  this  valley  under  the  pipe  system! 

Mr.  Eaton.  For  all  kinds  of  crops,  1  inch  to  10  acres ;  that  is,  for 
vegetables  and  all  kinds  of  crops.  Of  course,  it  depends  altogether  on 
the  character  of  the  soil.  A  soil  that  is  well  subdrained,  that  is  com- 
posed of  gravel,  will  require  much  less  water.  I  remember  Major 
Powell  has  explained  that.  This  subsoil  of  gravel  is  a  nataral  drain, 
and  for  that  reason  water  will  go  a  great  deal  farther  on  that  kind  of 
land  than  it  will  on  an  impervious  subsoil.  Then  it  depends  on  the 
locality.  Some  localities  within  20  miles  from  here  will  require  doable 
the  water  that  others  do.  Taking  the  average  in  this  valley,  with  10 
inches  you  can  irrigate  all  kinds  of  crops,  orange  trees,  and  all  kinds 
of  vegetables. 

The  Chairman.  What  is  the  expense  per  acre  for  the  pipe  service? 

Mr.  Eaton.  Of  course  that  depends  on  the  conditions.  1  estimated 
for  one  system  not  long  ago  to  supply  10-acre  tracts.  Every  tract  had 
a  frontage  on  the  street,  and  the  pipe  was  to  run  down  the  street.  That 
was  at  a  cost  of  $15  per  acre.  I  also  made  an  estimate  on  a  2,000-acre 
tract,  and  that  figured  out  the  same  way. 

The  Chairman.  Fifteen  dollars  an  acre! 

Mr.  Eaton.  Yes.  I  have  built  works  where  it  was  $50  an  acre. 
Where  the  streets  are  closer  together  they  require  more  pipes.  The 
cement  pipes  I  do  not  think  are  cheaper  than  the  pressure  pipes,  be- 
cause it  requires  a  good  many  more  of  them,  and  they  are  not  so  con- 
venient as  the  pressure  pipes. 

The  Chairman.  What  thickness  of  iron  pipes  do  you  use  in  this 
pressure  system  *? 

Mr.  Eaton.  We  generally  use  IG  iron.  It  is  practically  the  sixteenth 
of  an  inch  thick.  A  4-inch  pipe  is  more  difticult  to  make  than  a  16-inch. 
We  put  asphaltum  on,  but  it  is  impossible  to  keep  it  from  being  knocked 
off  in  spots,  and  those  spots  rust  there.  We  can  not  inspect  them 
closely  enough  to  get  at  them  all  and  paint  them  over.  In  ordinary 
soil,  where  there  is  no  alkali,  it  will  wear  fifteen  or  sixteen  years.  I 
put  in  pipes  fifteen  years  ago  that  are  doing  service  now.  I  guess  I 
put  in  pipes  for  you  twelve  or  lifteen  years  ago  and  lighter  iron  than 
that — 18  iron.  The  Pasadena  i5)ipes  were  11  inches  with  18  iron.  That 
system  was  put  in  in  1873,  and  served  up  to  this  year. 

We  have  not  many  storage  facilities  up  in  the  mountains.  They  are 
confined  practically  to  the  foot-hills  and  the  valleys.  We  have  to  brinjf 
our  water  down  and  make  our  reservoirs  in  the  valley.  In  Bear  Valley 
the  reservoir  will  contain  60,000,000,000  cubic  feet  when  it  is  fully  de- 
veloped, and  1  am  told  there  are  a  number  of  similar  ones  ui>  there;  hut 
the  canons  are  too  i)recipitous. 

STATEMENT  OF  M.  A.  KNAPP,  CIVIL  ENGINEER,  OF  OAKLAND. 

Allow  me  to  lay  before  your  committee  a  plan  for  the  utilization  of 
the  Hood  and  winter  tlows  ot  0\<f  ew^  U\\^y  \\\  irrigating  the  land  of  An- 
telope Yalley,  in  Kern  and  Inyo  CowwUvi^^  v:»^. 
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The  outline  of  the  plan  is  as  follows : 

A  canal  might  be  run  from  near  Big  Pine,  on  Owens  River,  south, 
past  the  west  side  of  Owens  Lake,  passing  over  a  low  divide  about  9 
miles  south  of  the  lake,  and  flowing  from  there  in  a  natural  channel 
most  of  the  way  to  Antelope  Yalley.  About  midway  in  tbis  channel  is 
Volcano  Valley,  which  is  a  splendid  reservoir  site.  In  fact  the  lava 
flows  at  the  lower  end  seem  to  have  already  dammed  it  sufficiently,  so 
that  an  outlet  tunnel  rather  than  an  additional  dam  would  be  necessary. 
From  the  entrance  to  Antelope  Valley  a  high-level  canal  could  be  run 
around  the  west  side  and  subsidiary  ditches  would  lead  the  water  by 
easy  slopes  over  the  whole  of  this  extensive  tract  of  fertile  but  at  pres- 
ent dry  and  almost  desolate  country. 

Owens  River  is  a  good-sized  stream,  fed  from  the  springs  and  snows 
of  the  Sierra  Nevada  Mountains.  It  flows  south  throughout  the  whole 
length  of  Owens  Valley  and  empties  into  Owens  Lake.  This  extensive 
but  shallow  alkali  lake  has  no  outlet,  and  the  whole  flow  of  the  river  is 
evaporated  from  its  surface. 

The  principal  streams  flowing  into  the  river  are  Bishop,  Big  Pine, 
Fish  Spring,  Independence,  Lone  Pine,  and  Cottonwood  Creeks,  all 
having  their  sources  in  the  high  Sierras  to  the  west.  The  average  flow 
of  the  river  is  about  60  feet  wide  and  5  feet  deep.  Such  a  stream,  flow- 
ing at  a  velocity  of  IJ  miles  per  hour,  carries  about  20,000,000,000  cubic 
feet  of  water  per  year.  This  corresponds  approximately  to  the  amount 
evaporated  from  the  lake,  as  calculated  by  the  United  States  Weather 
Bureau  from  the  report  of  the  Signal  Service  station  at  Keeler,  which 
amount  was  in  1887  100  inches,  or  about  an  average  of  8  feet  a  year. 
According  to  this  calculation  there  is  evaporated  on  the  70,000  acres  of 
lake  surface  24,000,000,000  cubic  feet  of  water  per  year. 

This  amount  of  water  would  cover  70,000  multiplied  by  4,  or  280,000 
acres  2  feet  deep,  and  as  20  inches  of  water  applied  gradually  is  suffi- 
cient for  ordinary  irrigation  (at  least,  after  the  land  has  been  watered 
several  years),  we  may  say  that  enough  water  flows  into  Owens  Lake 
to  irrigate  300,000  acres  of  land. 

There  are  now  irrigated  in  the  valley  about  30,000  acres.  The  taking 
of  this  amount  of  water  from  the  stream  has  caused  the  shores  of  the 
lake  to  recede  somewhat;  but  70,000  acres  is  not  far  from  the  correct 
area.  By  canals  proposed  and  those  in  process  of  construction  in  the 
valley,  about  130,000  acres  will  be  or  may  be  irrigated  beyond  those 
already  brought  under  cultivation.  The  completion  of  all  these  canals, 
however,  would  still  leave  flowing  in  the  river  enough  water  to  irrigate 
140,000  acres. 

Let  us  consider  another  aspect  of  the  question  of  the  surplus  water 
supply  in  Owens  Valley.  The  irrigating  months,  under  the  climatic 
conditions  which  prevail  there,  are  April,  May,  June,  July,  and  August ; 
and  if  thorough  irrigation  is  practiced  it  must  be  carried  on  steadily 
throughout  these  months.  The  flood  months  are  June  and  July,  and 
daring  them  the  melting  snows  of  the  Sierras  fill  the  stream  until  it 
carries  six  to  eight  times  its  ordinary  volume.  Of  this  flood  not  over 
one-third  will  ever  be  used  to  irrigate  Owens  Valley,  as  the  amount  of 
land  reached  by  ditches  will  be  only  that  amount  irrigable  by  the  ordi- 
nary flow  during  the  months  of  April,  May,  and  August,  or  very  little 
more,  at  most. 

Daring  the  rainy  months  of  December,  January,  and  February,  the 
river  is  raised  somewhat,  but  not  to  a  flood  height. 

When  all  the  available  land  in  Owens  Valley  is  irrigated  there  will 
still  be  running  to  waste  in  the  lake  almost  the  whole  fLo\^  vit  \Xx^yvs;^\^ 
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during:  tlie  months  of  Sei)tenibor,  October,  l^ovember,  December,  Jan- 
nary,  February,  and  March — seven,  or  let  us  say  six,  months'  flow. 
There  will  also  be  wasted  two-thirds  of  the  flood  in  June  and  Jaly. 
In  all,  about  five-eighths  of  the  total  flow  of  the  river  will  be  evapor- 
ated in  Owens  Lake.  If  it  were  possible  to  store  a  portion  of  this  flow 
in  extensive  reservoirs  at  the  headwaters  of  the  river  and  its  branches 
more  of  the  valley  might  be  irrigated.  This,  however,  is  impracticable 
on  any  large  scale.  The  water  shed  of  the  Sierras  toward  Owens 
Eiver  is  extremely  abrupt,  rising  5,()0()  to  8,000  feet  in  two  or  three 
miles,  and  the  only  available  reservoir  sites  are  small  valleys  situated 
far  up  in  the  range,  which  drain  from  but  small  catchment  areas. 

One  more  point  regarding  the  water  supply  is  this :  Owens  Valley  is 
a  long  narrow  basin  between  two  mountain  ranges,  and  all  water  soaked 
up  by  the  soil  in  irrigation  seeps  eventually  to  the  river.  If  all  the 
water  were  taken  out  high  up  in  the  valley  the  seepage  from  the  lands 
irrigated  there  would  soon  form  a  stream  amply  sufficient  to  fill  the 
small  canals  from  the  lower  third  of  the  river. 

This  condition  would  be  more  noticeable  after  a  few  years  of  exten- 
sive irrigation  than  at  first. 

To  sum  ui),  then,  there  is  enough  water  flowing  in  Owens  River  to 
irrigate  300,000  acres  of  land.  Owing  to  peculiar  conditions  of  flow 
and  usage  of  water,  it  is  almost  impossible  that  more  than  one-half  this 
amount,  or  150,000  acres,  should  ever  be  irrigated  in  Owens  Valley,  and 
highly  improbable  that  it  will  be  profitable  to  irrigate  more  than  125,000 
acres.  This  leaves  available  for  watering  Antelope  Valley  about  seven- 
twelfths  of  the  total  water  supply,  or  enough  to  irrigate  about  175,000 
acres. 

Antelope  or  Salt  Wells  Valley  is  situated  about  50  miles  south  of 
Owens  Lake.  It  contains  about  475  square  miles  or  300,000  acres  of 
valley  land,  not  over  two  sections  or  1,280  acres  of  which  have  been  lo- 
cated. Fully  200,000  acres  of  this  can  be  reached  and  covered  with 
water  by  a  canal  entering  at  the  north  end,  near  Nine  Mile  Caiion  Sta- 
tion. 

The  lowest  j)oiut  of  the  valley  is  on  the  east  side,  where  a  small  salt 
marsh  nnd  a  well  of  salt-water  are  found,  which  give  the  name  found  on 
Wheeler's  map  of ''  Salt  Wells  Valley." 

The  land  slopes  from  all  sides  to  this  point  at  an  average  grade  of  25 
to  50  feet  per  mile.  The  dotted  red  line  on  the  map  accompanying 
this  rei)ort  is  an  approximate  level  around  the  valley  from  the  mouth 
of  the  canon  at  the  north. 

The  land  is  excellent.  The  brush  in  x)laces  is  from  5  to  C  feet  high. 
Sand  grass  grew  thickly  ui)on  it  ai  onetime,  bat  has  bsen  fed  ott'  till 
the  seed  was  exhausted.  At  x)resent  a  few  cattle  range  in  the  valley, 
and  a  few  wild  horses  are  found  there. 

The  only  good  water  in  the  valley  is  found  at  the  mouth  of  "  Nine 
Mile  Oafiou,"  at  "Indian  Wells,"  at  "Cayote  Holes,"  and  at  a  well  in 
the  low  eastern  portion,  where  an  abundance  of  good  water  is  found 
about  30  feet  below  the  surface  of  the  earth.  At  none  of  these  places 
does  the  supi)ly  amount  to  a  miners'  in(;h  at  the  surface. 

The  main  road  south  through  the  valley  passes  down  the  west  side 
at  the  foot  of  the  Sierras,  through  "  Ked  Kock  Canon,"  to  Mojave,  25 
miles  farther  on,  the  juncjtion  of  the  Atlantic  and  Pacific  Railroad  with 
the  Sonthern  Pacific  kailroad.  Wagon  roads  from  '^Oayote  Holes"  to 
Darwin,  Panamint,  and  "  Searle's  Borax  Works"  cross  the  even  slope 
of  the  valley  straight  as  arrows  until  they  turn  into  the  hills  at  the 
opposite  side. 
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Back  of  "  Oayote  Holes  "  is  Walker's  Pass  across  the  Sierra  Nevada 
Mountains,  one  of  the  best  passes  over  these  mountains,  and  the  only 
one  between  Tehachapi,  on  the  south,  and  Mono  Pass,  200  miles  north 
of  the  valley  under  consideration. 

At  the  southeast  corner  of  the  valley  a  break  in  a  low  range  of  hills 
opens  to  the  low  plains  in  which  "  Searle's  Borax  Works"  are  located. 

Here  the  climate  and  soil  are  identical  with  those  of  Antelope  Valley, 
bat  considerable  water  is  obtained  from  springs  and  artesian  wells,  and 
at  the  Borax  Works  some  50  acres  are  under  a  high  state  of  culti- 
vation. In  the  orchard  there  are  some  thirty  fine  orange  trees,  which 
bear  full  crops  of  excellent  fruit,  besides  many  other  more  hardy  spe- 
cies of  fruit  trees.  From  a  40-acre  plat  of  alfalfa  they  cut  a  crop  of 
bay  every  month  in  the  year,  an  impossibility  except  on  very  rich  and 
productive  soil. 

The  climate  of  Antelope  Valley  is  the  same  as  that  of  all  the  interior 
of  southern  California.  The  little  rain  it  receives  is  mostly  from  sum- 
mer thunder-showers.  In  the  winter  the  air  is  cool  and  strong  winds 
blow  from  the  south.  In  the  middle  of  summer  the  temperature  is  no 
bigher  than  that  of  San  Joaquin  Valley,  ranging  sometimes  to  110^  in 
the  shade  at  meridian.  The  nights  are,  however,  usually  cool  and 
pleasant,  even  more  so  than  in  the  valleys  west  of  the  Sierras. 

The  summer  heat  of  these  so-called  desert  valleys  has  been  maligned 
and  called  by  some  insufferable  and  deadly.  The  danger  of  travel  here, 
however,  is  due  entirely  to  another  cause.  An  exceptionally  clear  at- 
mosphere causes  distances  to  appear  to  those  unaccustomed  to  the 
country  to  be  not  more  than  one-third  their  real  amount,  and  with  an 
insnfiicient  supply  of  water  even  for  the  trip  contemplated  travelers  are 
often  tortured  with  thirst  before  reaching  water.  Such  carelessness  has 
cost  many  a  prospector  his  life  in  the  arid  sections  of  this  country, 
where  now,  on  account  of  the  changes  wrought  by  the  hand  of  man, 
travel  even  on  foot  is  comparatively  easy  and  pleasant. 

With  water  the  heat  of  the  sun  here  would  be  an  advantage  in  all 
agricultural  pursuits  in  the  early  and  rapid  maturing  of  all  semi-tropi- 
cal fruits,  where  now  it  is  a  drawback,  on  account  of  the  total  absence 
of  water. 

Having  estimated  the  amount  of  good  land  available  in  Antelope 
Valley  and  the  water  supply  in  Owens  River,  it  remains  to  consider 
the  canal  that  would  be  required  to  carry  the  flood  and  winter  flows  of 
that  stream  to  the  land  to  be  irrigated  in  this  valley.  The  only  reliable 
data  to  be  had  at  present  on  this  subject  are  of  the  section  directly 
south  of  Owens  Lake,  and  are  obtained  from  the  surveys  of  the  Carson 
and  Colorado  Eailroad  extension,  made  in  the  year  1888. 

Of  the  grade  of  Owens  River  and  the  slope  of  the  land  west  of  it 
nothing  is  definitely  known ;  the  general  character  of  the  country  can 
be  easily  seen,  but  only  a  preliminary  survey,  or  at  least  a  careful 
reconnaissance,  can  be  relied  on  to  determine  even  to  an  approxima- 
tion the  course  and  length  of  the  canal  necessary. 

The  railroad  levels  show  that  the  divide,  which  has  its  highest  point 
about  three-quarters  of  a  mile  north  of  "  Hawai "  Station,  and  about  9 
miles  south  of  Owens  Lake,  rises  about  175  feet  above  the  level  of  the 
lake.  Since  a  cut  could  be  made  here,  we  may  calculate  upon  a 
height  of  160  feet.  Let  us  suppose  that  a  canal  90  miles  long  would 
have  to  be  run  from  this  point  with  a  grade  of  8  inches  per  mile  to 
reach  Owens  River.  This  would  make  a  height  at  the  upper  end  of 
160+8-12ths  of  90,  or  220  feet  above  Owens  Lake. 

The  grade  of  Owens  River  is  not  known.    It  follows  a  ratUev  t^^x^vc 
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ouK  course,  and  has  a  few  rapids.  Probably  4  feet  to  the  mile  is  notteo 
high  an  estimate  of  its  fall ;  (J  feet  per  mile  is  probably  about  correct, 
A  canal  as  proposed,  running  90  miles  north  from  Hawai,  would  tap  it 
()0  miles  up  its  winding  course,  and  sixty  times  four,  or  240  feet  above 
Owens  Lake,  if  the  above  estimate  of  the  river's  grade  is  correct. 

Taking  tlM3  water  from  :r  point  CO  miles  above  the  lake,  near  Big 
Pine,  it  could  be  carried  on  easy  ground  for  about  25  miles.  It  would 
then  be  just  north  of  the  Alabama  Uills,  a  low  range  lying  parallel  to 
the  Sierras  and  close  to  their  bcase.  Whether  the  canal  would  pass  be- 
hind or  below  them,  only  a  level  will  show.  In  any  case,  only  abontlO 
miles  of  rou^i  work  need  be  done. 

To  the  west  of  the  lake  the  ground  would  be  fairly  easy,  and  fiwm 
Olancha  to  the  entrance  to  the  cauon,  4  miles  north  of  Hawai,  bat  lit- 
tle heavy  cutting  need  be  done.  This  point  is  165  feet  above  the  lake, 
and  the  ground  falls,  and  then  rises  again  25  feet  in  going  towards  Ha- 
wai Meadows.  The  work  along  here  might  be  quite  difficult,  but  if  ex- 
tremely so,  the  whole  narrow  channel  might  be  flooded. 

From  Hawai  south  to  Volcano  Valley  the  grade  is  quite  heavy.  "So 
rock  cutting  w  ould  be  necessary,  but  to  keep  the  water  from  washing  the 
loose  soil  it  would  have  to  be  guided  in  its  course  part  of  the  distance. 

In  Volcano  Valley  the  line  of  wagon  road  on  the  west  side  (shown 
on  the  map),  is  about  on  a  level.  The  ground  to  the  east  falls  about  150 
feet  to  the  centre  of  the  valley,  two  miles  from  the  road.  To  the  west 
of  the  volcano,  at  the  southern  end  of  the  valley,  the  ground  is  about  on 
the  level  of  the  road;  and  to  the  east  it  appears  to  be  about  the  same 
height  for  most  of  the  distance  across  to  the  hills  on  the  opposite  side. 
If  it  does  continue  across  at  this  level,  which  a  reconnaissance  will 
show  or  disprove,  no  dam  will  be  required  and  an  outlet  tunnel  can 
be  run  through  the  narrowest  part  of  the  divide  to  the  head  of  the 
canon  below. 

If  however  a  dam  should  be  necessary,  it  need  be  but  a  comi>aratively 
small  one  to  tlood  from  5  to  10  square  miles  to  a  depth  of  from  50  to  75 
feet — a  reservoir  sufticieut  to  store  one-third  the  yearly  flow  of  Owens 
Kiver,  at  least. 

Immediately  belo\v  Volcano  Valley  is  Little  Lake,  which  could  be 
used  as  a  secondary  reservoir.  Below  the  lake  a  good  channel  could  be 
secured  with  but  little  cutting,  to  the  entrance  to  Antelope  Valley. 

In  onr  consideration  of  water  supply  we  have  found  that  water  enough 
for  175,000  acres  is  available  in  Owens  Valley.  Let  us  allow  a  very 
liberal  margin  for  seepage  and  other  losses,  and  say  that  only  about 
one- half  of  this  amount  can  be  brought  to  Antelope  Valley.  This  would 
make  i)r()ductive  nearly  00,000  acres  of  land.  This  at  a  value  of  $100  an 
acre,  which  is  not  an  exorbitant  price  for  such  fertile  land  when  thor- 
oughly irrigated,  would  make  a  valuation  of  $9,000,000. 

1  do  not  attempt  to  make  even  a  rough  estimate  of  the  cost  of  con- 
struction of  such  a  canal ;  but  since  70  out  of  the  100  miles  would  be  in 
easy  ground,  the  rest  must  be  extravagantly  expensive  to  bring  the 
total  cost  so  high  as  not  to  leave  a  very  large  margin  out  of  the 
$9,000,000  increase  in  value  of  what  is  now  worthless  land. 

It  is  almost  unnecessary  for  me  to  enlarge  upon  the  splendid  future 
of  Antelope  Valley  should  the  proposed  scheme  be  carried  out.  Two 
railroad  surveys  have  crossed  the  valley ;  the  Carson  and  Colorado  from 
north  to  south,  and  the  Utah  Southern  from  east  to  west  through  Walk- 
er's Pass.  It  is  ])robal)le  that  both  these  roads  will  be  built  in  the  near 
future.  Owens  Valley  must  have  an  outlet  south,  and  Utah  must  some 
tinie  coutiniic  her  road  i'vom  Yii^v^o  lo  California.    The  Sierra  Nevada 
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Moantains  to  the  west  would  yield  from  inexhaustible  forests  immense 
quantities  of  wood  and  timber  for  the  railroads  and  the  industries  of 
the  valley.  To  the  north  and  east  lies  a  splendid  mining  country,  con- 
taining the  Darwin,  Paniment,  Coso,  Slate  Eange,  Lyons,  Death  Val- 
ley, Armagosa,  and  other  mining  districts,  which  only  wait  railroad 
transportation  to  shi^)  large  quantities  of  rich  silver  and  lead  ores  to 
some  place  where  wood  and  fuel  are  to  be  had  for  smelting  purposes. 
These,  together  with  cheap  water-power  from  the  falls  in  the  canon, 
would  be  had  at  Antelope  Valley. 

I  have  said  that  $100  would  not  be  too  high  a  valuation  for  an  acre 
of  irrigated  land  in  this  valley  were  the  proposed  canal  completed ;  but 
when  we  consider  that  the  valley  has  as  fine  a  climate  as  Los  Angeles ; 
that  the  soil  is  as  good  as  any  in  the  State ;  that  a  large  and  rich  min- 
ing country  would  be  tributary  to  it,  and  that  the  crossing  of  two  rail- 
roads in  it  would  give  outlets  north,  south,  east,  and  west,  it  does  not 
seem  improbable  that,  considering  all  the  varied  interests  which  would 
concentrate  there,  the  value  of  property  in  a  few  years  would  be  fully 
$200  per  acre  of  land  actually  irrigated,  and  a  thriving  population  of 
twenty  to  thirty  thousand  people  would  be  supported  where  now  but  a 
few  head  of  cattle  can  be  ranged. 

In  conclusion,  allow  me  to  give  the  sources  of  the  information  fur- 
nished in  this  report : 

Mr.  L.  F.  J.  Wrinkle,  surveyor  on  the  Comstock  mines  in  Virginia 
City,  made  an  examination  of  the  proposed  route  of  the  canal,  and  col- 
lected data  regarding  Owens  Valley  and  Kiver.  Being  pressed  for 
time,  and  knowing  that  1  was  well  acquainted  with  the  country  south 
of  the  lake  and  with  Owens  Valley,  he  requested  me  to  use  his  notes, 
and  from  them  and  my  own  knowledge  to  make  a  report  on  the  plan  to 
the  Senate  Committee  on  Irrigation.  Almost  all  the  information  re* 
garding  Owens  Valley  and  Eiver  I  quote  from  his  notes ;  that  of  the 
country  south  is  of  my  own  knowledge  or  from  reliable  information  ob- 
tained while  employed  as  surveyor  of  the  Carson  and  Colorado  Eailroad 
extension  to  Mojave. 

It  may,  of  course,  be  the  character  of  the  country  on  the  proposed 
canal  route,  and  perhaps  the  configurations  of  Volcano  Valley  are  so 
different  from  what  is  supposed  in  this  report  that  the  canal  would  be 
utterly  impracticable.  No  facts  are  at  hand,  however,  which  prove 
this  to  be  the  case. 

Probably  there  is  no  place  in  the  country  where  so  large  a  body  of 
fertile,  but  at  present  dry  and  desolate,  land  is  to  be  found,  with  water 
enough  going  to  waste  50  miles  away  and  1,000  feet  above  it  to  irrigate 
100,000  acres  of  it,  which  land  belongs  entirely  to  the  Government,  and 
might  be  reserved  from  sale  until,  with  a  good  water  right,  it  could  be 
sold  at  a  price  to  pay  the  cost  of  the  canal. 

I  therefore  take  the  liberty  of  laying  this  proposition  before  your 
committee,  hoping  that  while  you  are  having  surveys  made  in  Cali- 
fornia for  Government  canals  and  storage  reservoirs,  you  will  cause 
either  a  survey  or  a  reconnaissance  to  be  made  in  Owens  and  Antelope 
Valleys,  and  not  dismiss  the  plan  offered  as  visionary  and  impossible 
until  you  may  have  proved  it  so  by  reliable  data. 

Mr.  Oliver,  formerly  engineer  of  the  Carson  and  Colorado  Eailroad 
is  authority  for  the  statement  that  the  average  grade  of  Owens  Eiver 
from  Bishop  Creek  to  the  lake  is  7  feet  per  mile,  and  it  is  generally  un- 
derstood that  near  Bishop  the  grade  is  about  10  feet  per  mile.  Mr. 
Wrinkle  informs  me  that  he  leveled  up  the  river  for  4  miles  from  the 
lake  and  found  the  average  grade  to  be  5  feet  per  mUe  fov  t\vi\\A\§X'^\\'w^* 
This  is  probably  the  lowest  grade  on  the  wlioVe  Twe^t, 
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The  average  velocity  of  flow  in  a  stream  such  as  Owens  Biver,  flow- 
ing 3(10  tetit  wide  and  6  feet  deep  (with  a  fall  of  5.28  feet  per  mile,) 
is  (by  ''Kiitter's"  formnhi)  3.2  feet  per  second,  or  over  2  miles  per 
hour,  and  the  yearly  flow  30,000,000,000  cubic  feet,  instead  of  20,000,- 
000,000,  as  1  have  estimated  in  this  report. 

The  amount  of  evaporation  from  the  lake  is  calculated  as  from  a 
quiet  surface,  but  the  waves  on  the  lake  increase  the  actual  surface 
and  the  evaporation  is  probably  considerably  in  excess  of  8  feet  (the 
amount  given  by  the  United  States  Weather  Bureau),  and  the  total 
evaporation  is  probably  30,000,000,000  cubic  feet. 

The  proi)osed  canal  would  be  expected  to  carry  something  over  the 
average  flow  of  the  river;  or,  an  amount  equal  to  that  which  wodd 
be  carried  by  all  the  other  canals  in  Owens  Valley.  A  canal  60  feet 
wide  and  5  feet  deep,  with  a  fall  of  1  foot  to  the  mile,  would  carry  (by 
Kutter's  formula)  the  full  flow  of  Owens  River,  or  30,000,000,000  cubic 
feet  per  year.  The  amount  delivered  at  the  lower  end  would  depend 
on  the  length  of  the  canal,  the  character  of  the  soil  in  the  country 
passed  through,  and  the  care  exercised  in  the  construction.  The  high- 
est loss  on  record  is  40  per  cent,  of  total  flow.  The  loss  in  the  pro- 
posed canal  would  decrease  considerably  after  several  years'  use  of  the 
water,  as  the  tine  silt  carried  by  the  stream  would  fill  up  the  loose  soil 
on  the  banks  and  bottom  of  the  canal.  This  has  been  found  to  be  the 
case  in  India,  where  very  porous  and  poorly  constructed  dams  have, 
after  long  use,  become  perfectly  tight  from  the  silt  carried  into  them 
by  the  water. 

The  objection  has  been  raised  by  some  to  whom  this  scheme  has 
been  j)roposed  that  the  water  rights  of  Owens  River  are  all  appro- 
l)riate(l.  This  is  true  of  the  ordinary  flow  in  the  irrigating  months, 
but  the  winter  flow  will  never  be  used  in  Owens  Valley,  as  the  rain-fall 
during  this  season  is  fairly  heavy.  The  flood  flows  will  alwa^'s  be  too 
large  to  be  handled  by  the  canals  in  the  valley.  Should  the  proposed 
canal  be  built  it  is  probable  that  it  would  be  i)rofitable  to  take  two- 
thirds  of  the  flow  of  the  river  to  the  land  of  Antelope  Valley,  which  is 
not  only  more  fertile  than  most  of  that  in  Owens  Valley,  but  also  much 
nearer  the  markets  of  the  country  and  the  great  overland  roads. 

zYdjourned. 


On  Train,  near  San  Bernardino,  Cai.., 

September  2,  1889. 

The  connnittee  mot  pursuant  to  the  call  of  the  chairman. 
Present,   Messrs.  Stewart  (chairman)  and  Reagan;    also    Director 
Powell. 

STATEMENT  OF  W.  C.  BUTLER,  OF  REDLANDS,  SAN  BERNARDUO 

COUNTY. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Butler.  1  am  an  engineer. 

The  Chairman.  What  engineering  work  have  you  been  engaged  in 
in  this  county  ? 

Mr.  Butler.  I  have  been  connected  with  the  Bear  Valley  reservoir, 
principally.  1  have  here  a  map  which  shows  what  it  is,  giving  the  ele- 
vation of  the  dam,  etc.     [Hands  in  the  map.] 

The  Chairman,  Does  it  show  the  width  at  the  base  ? 
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Mr.  Butler.  Yes ;  it  shows  the  horizoutal  projection  aud  the  area 
at  the  present  time  covered  by  it. 

The  Chairman.  Are  all  these  areas  represented  on  this  map  by  fig- 
ures? 

Mr.  Butler.  Yes. 

'The  Chairman.  Upon  what  basis  did  you  estimate  the  extent  of 
waste  weir?  Can  all  the  water  run  out  at  flood  time  without  getting 
to  the  top  of  the  dam  ? 

Mr.  Butler.  Yes. 

The  Chairman.  What  provision  have  you  made  against  flooding. 

Mr.  Butler.  The  work  is  not  yet  completed  but  we  are  working  at  it. 

The  Chairman.  How  much  of  a  water-shed  have  you  there  ? 

Mr.  Butler.  Sixty  miles.  The  present  elevation  of  the  waste-weir 
is  10  feet  below  the  top  of  the  dam. 

The  Chairman.  In  those  waste-weirs  do  you  not  have  &»  temporary 
gate  so  that  you  can  keep  in  a  part  of  the  water  ? 

Mr.  Butler.  Yes. 

The  Chairman.  I  wish  to  say  to  you  that  if  any  calamity  should 
happen  to  this  dam  it  would  injure  the  cause  of  irrigation  in  the  United 
States  very  greatly. 

Mr,  Butler.  There  is  no  doubt  of  that. 

The  Chairman.  What  is  the  width  of  it  ? 

Mr.  Butler.  The  thickness  of  the  foundation  is  about  20  feet 
through  at  the  bottom. 

The  Chairman.  What  is  the  height  of  the  dam  ? 

Mr.  Butler.  Fifty  feet.  You  may  recollect  that  this  dam  is  not 
a  gravity  dam,  but  acts  as  an  arch. 

The  Chairman.  Explain  that. 

Mr.  Butler.  It  acts  as  a  curve,  or  arch,  instead  of  a  gravity  dam. 
The  radius  of  the  curve  is  325  feet,  it  depends  upon  its  strength — 
upon  the  crushing  resistance  of  the  material  rather  than  on  its  resist- 
ance to  being  shoved  out.  This  dam  has  stood  for  five  years.  It  is 
the  first  dam  that  has  been  built  on  this  coast  on  that  principle.  It  has 
been  under  considerable  discussion  during  the  past  year,  and 'I  think 
the  dam  is  taken  by  engineers  to  be  a  demonstration  of  the  value  of 
this  principle.  The  Sweetwater  dam  is  on  this  principle,  but  that  is  90 
feet  high,  40  feet  through  at  the  base. 

The  Chairman.  Do  you  intend  to  build  that  any  higher  ? 

Mr.  Butler.  Not  on  that  base. 

The  Chairman.  C^n  you  not  build  another  one  below  it? 

Mr.  Butler.  It  is  cheaper  to  build  below. 

The  Chairman.  Have  you  commenced  the  construction  of  one  below? 

Mr.  Butler.  No. 

The  Chairman.  (Showing  the  witness  a  map  of  the  sections  and 
cross-sections  of  the  proposed  dam.)  How  far  is  that  from  the  other 
damt 

Mr.  Butler.  It  is  150  feet  below. 

The  Chairman.  Are  you  going  to  fill  in  between  the  two? 

Mr.  Butler.  No.  This  plan,  if  completed,  will  have  a  gravity  sec- 
tion. That  is,  it  will  resist,  to  a  pushing  force  down  the  caiion,  a  co- 
efficient of  two;  and,  in  addition  to  this,  it  is  built  as  an  arch,  and  ends 
the  name  as  the  present  one  does. 

The  Chairman.  Then  you  will  abandon  the  present  one  when  you 
get  the  second  one  ? 

Mr.  Butleb.  Yes,  practically.  The  present  dam  has  cubv^^X  ^iwvv 
leDts  of  3,300  yards.    The  difficulty  of  completmg  \^\^  \x^^  ^vs\a.  ^^  -^^ 
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to  make  a  perfect  bond  between  the  two  is  so  great  that  it  woald  be 
cheaper  to  baild  the  new  clam  below — starting  on  a  new  foandation. 
These  3,300  cubic  yards  cut  so  small  a  figure  in  the  new  dam  that  it 
would  not  be  of  sufficient  value  to  include  it.  The  cubical  coDtents  of 
this  80-foot  dam  on  the  side  would  be  perhaps  25,000  cubic  yards. 
The  Chairman.  What  other  engineering  have  you  donet 
Mr.  Butler.  That  is  my  principal  work.  Do  not  understand  me  as 
saying  that  I  was  the  engineer  of  that  work.  I  was  simply  an  assist- 
ant. Mr.  F.  E.  Brown  was  the  engineer  that  planned  and  built  the 
work,  and  I  acted  as  his  assistant. 


STATEMENT  OF  0.  W.   BEATTIE,  OF  SAN  BEENABDIHO   COUITT. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Beattie.  1  am  county  treasurer,  but  have  had  considerable  to 
do  with  the  water  works  in  the  eastern  end  of  the  valley. 

The  Chairman.  What  do  you  say  of  the  duty  of  water  in  the  eastern 
end  of  San  Bernardino  Valley  ?  How  much  will  an  inch  of  water  irri- 
gate ? 

Mr.  Beattie.  It  depends  to  a  great  extent  upon  what  we  are  grow- 
ing. The  orange  I  put  from  an  inch  to  3  acres  up  to  an  inch  to  6  or  7 
acres.    Some  crops  require  more  than  others. 

The  Chairman.  Will  you  explain  the  mode  of  the  distribution  of 
water  there  I    Do  you  take  it  up  by  ditches,  pipes,  or  how  f 

Mr.  Beattie.  In  this  settlement  we  make  stone  ditches  altogether. 
We  have  the  ditches  paved  with  stone,  and  the  water  is  let  out  from  the 
ditch  by  measuring  weirs,  and  each  party  gets  his  pro  rata. 

The  Chairman.  You  bring  the  water  to  a  man's  land  ? 

Mr.  Beattie.  Yes. 

The  Chairman.  How  is  it  brought  to  the  land  ? 

Mr.  Beattie.  Through  perforated  tlumes  largely.  But  a  large  ex- 
tent of  it  was  a  V'fl>^™®>  with  little  slides  over  the  openings  to  regulate 
the  flow*  of  water. 

The  Chairman.  Then  you  do  not  flood  ? 

Mr.  Beattie.  No ;  we  do  no  flooding  at  all,  except  on  alfalfa.  Our 
use  for  water  is  largely  for  fruit  growing.  An  inch  of  water  is  good  for 
from  3  to  G  or  7  acres  in  that  part  of  the  country. 

The  Chairman.  Have  you  paid  any  attention  to  drainage  I 

Mr.  Beattie.  No. 

The  Chairman.  What  is  the  differeuce  between  the  value  of  land 
that  is  irrigated  in  that  valley  and  land  that  has  no  chance  to  be  irri- 
gated ! 

Mr.  Beattie.  Land  that  could  not  be  irrigated  would  not  be  worth 
over  $25  an  acre,  while  the  same  land  if  irrigated  would  bring  from 
$150  to  $200  or  $300.     It  will  vary  according  to  the  climatic  conditions. 

The  Chairman.  What  does  it  cost,  per  acre,  to  irrigate  it  f  What 
are  the  factors  that  fix  the  value  at  from  $25  to  $300  an  acre  I 

Mr.  Beattie.  1  hardly  know  how  to  answer  that  question. 

The  Chairman.  Does  the  company  own  the  water! 

Mr.  Beattie.  The  company  consists  of  the  people.  It  is  a  commu- 
nity company,  and  the  company  manages  the  water  strictly  for  tbo 
good  of  the  people.  It  is  not  conducted  for  a  profit,  but  simply  to  man- 
age the  water  rights. 

The  Chairman.  About  what  does  it  cost  to  get  things  into  that  con- 
dition  I    ' 
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Mr.  Beattie.  The  water  ditches  are  a  very  small  part  of  the  valua- 
tion of  the  water  rights.  I  suppose  you  understaud  that  they  are  quite 
distinct. 

The  Chairman  Take  the  water  right,  or  anything  you  please,  about 
how  much  an  acre  would  it  cost  ? 

Mr.  Beattie.  1  can  not  give  you  an  answer  to  that. 

The  Chairman.  What  success  have  you  with  crops  on  irrigated 
laud  I 

Mr.  Beattie.  On  irrigated  laud  we  never  have  a  failure  with  crops, 
exce[)t  in  some  extraordinary  or  exceptional  case. 

The  Chairman.  What  is  an  average  return  from  the  raisin  vine  ? 

Mr.  Beattie.  We  do  not  consider  $150  an  acre  gross  to  be  an  ex- 
cessive amount. 

The  Chairman.  How  much  net  ? 

Mr.  Beattie.  One  hundred  dollars  an  acre. 

The  Chairman.  How  is  it  with  oranges  ? 

Mr.  Beattie.  We  have  very  little  experience  on  my  place  with  those. 
We  have  growing  trees  that  are  beginning  to  bear. 

The  Chairman.  Have  you  ever  used  too  much  water,  or  does  that 
affect  the  crops  I 

Mr.  Beattie.  It  does,  because  crops  will  taildew  with  excessive 
water,  and  the  excessive  use  of  water  is  apt  to  start  certain  diseases 
on  the  trees. 

Adjourned. 


On  Train  at  Riverside,  September  2,  1889. 

The  committee  met  pursuant  to  the  call  of  the  chairman. 
Present:    Messrs.   Stewart  (chairman)   and  Eeagan,    also  Director 
Powell. 

STATEMENT  OF  GHABLES  FBANEISH,  OF  ONTABIO. 

The  Chairman.  In  what  county  is  Ontario? 

Mr.  Frankisk.  San  Bernardino  County. 

The  Chairman.  What  is  your  occupation? 

Mr.  Frankish.  I  am  manager  of  the  Ontario  Land  and  Improve; 
inent  Company. 

The  Chairman.  What  do  you  mean  by  manager? 

Mr.  Frankish.  I  have  the  full  management  of  the  company's  lands 
^nd  irrigating  systems. 

The  Chairman.  What  is  your  irrigation  system  at  Ontario  ? 

Mr.  Frankish.  We  take  the  mountain  waters  and  distribute  them 
by  pipes  through  the  irrigated  lands. 

The  Chairman.  How  by  pipes — what  kind  of  pipes  do  you  use? 

Mr.  Frankish.  Cement  pipes  for  irrigation,  iron  pipes  for  domestic 
Xiurposes. 

The  Chairman.  What  kind  of  iroii  pipes? 

Mr.  Krankish.  Wrought-iron  and  cast-iron;    varying  in  size  from 
4  to  12  inches,  cast-iron ;  cement  pipes,  8  to  48  inches. 

The  Chairman.  How  are  the  cement  pipes  constructed  ? 

Mr,  Frankish.  They  are  molded  in  lengths  of  about  two  feet  and 
laid  in  sections,  joined  together  by  cement. 
'  The  Chairman.  Do  you  lay  them  on  the  ground? 

Mr.  F&ANKISH.  Yes. 
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The  Chairman.  Of  what  size  are  they  t 

Mr.  Frankish.  From  8  to  48  inches  in  diameter. 

The  Chairman.  What  does  a  48-inch  pipe  cost  per  lineal  footi 

Mr.  Frankish.  They  are  25  cents  per  lineal  foot  now. 

The  Chairman.  What  pressure  will  they  stand  t 

Mr.  Frankish.  They  are  not  supposed  to  stand  over  25  or  30  feet 
head.     We  never  put  over  that  on  them. 

The  Chairman.  What  quantity  of  water  will  pass  through  a  48-iDch 
pil)e  with  25  feet  head,  say  for  a  mile,  without  taking  off  the  friction! 

Mr.  Frankish.  If  1  remember,  3,000  inches,  with  a  grade  of  one  to 
the  hundred. 

The  Chairman.  What  is  the  cost  of  a  24-inch  pipe  per  lineal  foot! 

Mr.  Frankish.  About  60  cents  per  lineal  foot. 

The  Chairman.  What  does  a  foot  pipe  cost  I 

Mr.  Frankish.  Twenty-four  cents. 

The  Chairman.  An  8-inch  pipet 

Mr.  Frankish.  Seventeen  cents  per  lineal  foot. 

The  Chairman.  How  much  land  will  a  miner's  inch,  or  one-fiftieth  of 
a  cubic  foot,  per  second  irrigate! 

Mr.  Frankish.  Ten  acres  of  land.    Gravelly  loam  holds  the  moisture. 

The  Chairman.  For  what  kind  of  crops  will  that  irrigate  10  acres! 

Mr.  Frankish.  The  citrous  fruits,  oranges  and  lemons. 

The  Chairman.  How  much  would  it  require  to  raise  ordinary  farm 
vegetables  ! 

Mr.  Frankish.  I  do  not  think  any  more  would  be  required  except  it 
would  be  alfalfa. 

The  Chairman.  1  am  not  speaking  of  that ;  I  am  speaking  of  jnst 
the  ordinary  farm  vegetables. 

Mr.  Frankish.  It  would  require  no  more  than  for  oranges. 

The  Chairman.  Have  you  an  ample  supply  of  water  ! 

Mr.  Frankish.  Not  for  all  our  laud.  We  have  the  longest  tunnel  in 
the  State ;  it  is  2,900  feet  long. 

The  Chairman.  Eunning  into  w^bat  mountains  If 

Mr.  Frankish.  San  Antonio  Canon,  in  the  Sierra  Madra  Mouutaius. 

The  Chairman.  Have  you  by  means  of  that  tunnel  developed  aoy 
water  I 

Mr.  Frankish.  Yes ;  we  have  flowing  only  a  limited  quantity ;  00 
or  75  inches  at  present.  We  are  400  feet  beyond  the  point  where  we 
expected  to  get  water. 

The  Chairman.  Have  you  any  opportunities  there  for  the  storage  of 
water  ! 

Mr.  Frankish.  Yes ;  four  good  reservoir  sites  at  San  Antonio  Canon, 
which  are  owned  by  the  company. 

The  Chairman.  Does  much  of  the  water  run  to  waste  in  the  winter 
season  If 

Mr.  Frankish.  Much,  except  what  is  used  for  domestic  purposes. 
Of  course  the  stream  in  the  winter  is  ten  times  as  great  as  in  the 
summer  season. 

The  Chairman.  And  that  is  all  lost  ? 

Mr.  Frankish.  Yes. 

The  Chairman.  At  what  season  of  the  year  do  you  irrigate  f 

Mr.  Frankish.  From  about  the  1st  of  June  to  about  the  1st  of  Oc- 
tober. 

The  Chairman.  Have  you  experimented  with  winter  irrigation  ? 

Mr,  Frankish.  Not  to  any  extent.  I  think  one  or  two  individuals 
bavef  bat  I  think  our  laiui^  iu  X\xvi \n\\xX^x  ^x^i  ^m^\^.    Unless  tbeie  was 
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a  dry  season,  I  do  not  think  irrigation  would  benofit  onr  locality,  iin- 
less  it  came  in  a  very  exceptionally  dry  season. 

The  Chairman.  How  longf  has  your  system  been  in  operation  atOn^ 
tario,  and  what  was  the  condition  of  things  there  when  you  commenced 
operations  f 

Mr.  Prankish.  The  first  sod  was  turned  in  June,  1883.  It  was  an 
ordinary  desert  at  that  time,  producing  no  crops  whatever,  and  to  day 
we  have  an  orange  grove  of  three  boxes  to  the  tree.  We  have  that 
this  season. 

The  Chairman.  What  is  the  size  of  your  orange  grove  ? 

Mr.  Prankish.  About  2,000  acres. 

The  Chairman.  Do  you  raise  any  other  citrous  fruits  there  ? 

Mr.  Prankish.  Lemons.  Lemons  do  exceedingly  well  with  us.  I 
believe  there  are  probably  125  acres  there  in  lemons. 

The  Chairman.  Your  trees  have  just  commenced  to  bear  ? 

Mr.  Prankish.  Yes.  They  bore  last  year,  in  some  places  2  boxes  to 
the  tree,  and  this  season  they  have  fully  3  boxes  to  the  tree.  I  am 
speaking  of  the  older  growth. 

The  Chairman.  What  was  the  land  worth  at  Ontario  before  you 
commenced. 

Mr.  Prankish.  I  think  the  land  might  have  been  bought  for  $1.25 
an  acre. 

The  Chairman.  What  is  it  worth  now  f 

Mr.  Prankish.  Our  lowest  price  is  $200  an  acre.  I  have  sold  as 
high  as  $400  and  $500,  choice  locations. 

The  Chairman.  What  water  did  you  have  to  start  with, 

Mr.  Prankish.  The  first  measurement  of  the  creek  was  365  inches. 

The  Chairman.  To  what  extent  have  you  developed  that! 

Mr.  Prankish.  To  a  little  over  400  inches  at  the  present  time.  And 
we  have  a  number  of  details  showing  more  water,  but  not  actual  meas- 
urement, such  as  shafts  sunk. 

The  Chairman.  How  many  acres  have  you  under  your  water  system  I 

Mr.  Prankish.  There  are  about  5,000  acres  piped.  We  have  about 
9,000  suitable  for  irrigation. 

The  Chairman.  Do  you  expect  to  extend  your  pipes  to  the  full  9,000 
acres'? 

Mr.  Prankish.  Yes. 

Adjourned. 


EiVERSiDE,  Cal.,  September  2,  1889. 

Xhe  committee  met  pursuant  to  the  call  of  the  chairman. 
Present:    Messrs.  Stewart  (chairman)  and  Eeagan  ;  also  Director 
Powell. 

STATEMENT  OF  G.  S.  EVANS,  OF  BIVEBSIDE. 

The  Chairman.  How  long  have  you  resided  in  Riverside  ? 

Mr.  Evans.  I  have  resided  here  fifteen  years. 

The  Chairman.  Were  you  one  of  the  originators  of  the  scheme  ? 

Mr.  Evans.  1  am  the  second  originator.  I  built  the  second  canal, 
which  was  originated  by  Judge  North  in  the  first  instance. 

The  Chairman.  What  was  the  then  condition  of  this  country  which 
18  now  covered  by  orange  groves  f 

Mr.  Evans.  It  was  a  barren  plain — dry  laud. 
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The  Chairman.  What  was  it  worth  per  acre  at  that  time  t 

Mr.  Evans.  1  suppose  it  was  worth  about  the  price  it  was  sold  for— 
from  $3  to  $5  au  acre. 

The  Chairman.  Wliat  is  it  worth  per  acre  now,  with  water  on  itt 

Mr.  Evans.  It  is  worth,  with  water  attached  to  the  land,  from  $200 
to  $300  an  acre— dry  land,  unimproved  land,  I  mean. 

The  Chairman.  What  is  it  worth  when  you  get  oranges  on  it! 

Mr.  Evans.  Our  orange  orchanls  are  selling  at  from  $750  to  $2,500 
au  acre. 

The  Chairman.  What  is  the  net  annual  return  from  orange  orchards 
selling  at  that  price? 

Mr.  Evans.  They  will  pay  10  per  cent,  on  the  money  that  is  paid  for 
them. 

The  Chairman.  Then  the  land  is  worth  the  price  on  which  you  can 
pay  10  per  cent! 

Mr.  Evans.  Yes. 

The  Chairman.  How  much  land  here  is  under  cultivation,  under 
water;  how  much  can  be  covered  by  irrigation? 

Mr.  Evans.  About  12,000  acres. 

The  Chairman.  What  part  of  that  is  actually  under  irrigation  ? 

Mr.  Evans.  I  am  speaking  of  the  area  that  is  under  the  Kiverside 
Water  Company's  panal — 12,000  acres. 

The  Chairman.  How  much  is  under  other  water-works  ? 

Mr.  Evans.  There  is  about  the  same  amount. 

The  Chairman.  Making  about  24,000  acres  in  all? 

Mr.  Evans.  Yes. 

The  Chairman.  How  much  of  the  24,000  acres  is  actually  under  cul- 
tivation ? 

Mr.  Evans.  Perhaps  more  than  12,000  outside  of  this  company  ;  that 
is,  the  Gage  system — what  is  called  the  Vivienda. 

The  Chairman.  Then  that  would  make  more  than  24,000  acres! 

Mr.  Evans.  I'erhaps  from  25,000  to  30,000  acres. 

The  Chairman.  Of  that  land  which  is  covered  by  these  systems, 
what  lunount  is  actually  under  cultivation  ? 

Mr.  Evans.  There  is  actually  under  cultivation  under  the  old  canals— 
that  is,  the  Kiverside  Water  Company's  canals — 6,300  acres. 

The  Chairman.    How  much  under  the  new  system? 

Mr.  Evans.  About  1,500  acres.  There  is  none  under  cultivation  in 
the  Vivienda.    That  comprises  the  amount  under  cultivation. 

The  Chairman.  Have  you  a  water  supply  for  the  25,000  acres,  so 
that  it  may  be  ultimately  put  under  cultivation? 

Mr.  Evans.  T  think  we  have,  without  any  question. 

The  Chairman.  Have  you  made  any  att-empts  to  increase  your  sap- 
l>ly  of  water  beyond  what  naturally  flows  in  the  streams. 

Mr.  Evans.  Yes.  We  have  built  in  the  last  two  years  flumes  aod 
aqueducts,  and  have  cemented  a  portion  of  the  canals.  We  have  ex- 
icnded  our  upper  canal  system  where  it  originally  headed  in  the  river 
from  the  tributary.  Warm  Creek,  so  that  we  get  water  through  a  canal 
that  is  partly  cemented,  partly  in  the  earth,  and  from  a  long  flume  or  tun- 
nel from  which  it  is  taken  into  the  old  canal  about  a  mile  and  a  half 
above  our  town. 

The  Chairman.  Do  you  find  that  it  is  of  material  Value  in  saving 
water  to  cement  your  ditches. 

Mr.  Evans.  Yes,  a  very  great  saving  of  water.  It  saves  in  evapora- 
tion  aiid  seej^age  very  considerably. 

21ie  Ciiaiuman.  Is  that  au  exvin\^\\^  1t?^^;^Vfe\s\^ 
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Mr.  Evans.  Yes,  somewhat  expensive. 

The  Chairman.  What  is  the  size  of  your  ditch  ? 

Mr.  Evans.  Mr.  Newman,  the  engineer,  can  give  you  that. 

The  Chairman.  What  system  have  you  for  distributing  water  ?  Do 
you  allow  it  to  run  into  the  ditches,  or  do  you  have  it  piped  ? 

Mr.  Evans.  We  have  both  systems.  We  are  extending  the  pipe  sys- 
tem. That  is  not  the '  irrigation  system.  We  have  a  system  of  iron 
pipes,  for  domestic  purposes,  in  the  artesian  belt  through  our  town  and 
throughout  the  valley  seven  miles  below. 

The  Chairman.  For  irrigation  purposes  you  have  now  commenced 
to  use  pipes.    What  kind  did  you  use  before  ? 

Mr.  Evans.  Concrete  cement  pipes. 

The  Chairman.  Have  you  estimated  per  acre  the  cost  of  the  pipe 
syNtem  f 

Mr.  Evans.  Yes. 

The  Chairman.  How  much  is  it  ? 

Mr.  Evans.  The  engineer  can  give  you  that  better  than  I  can. 

The  Chairman.  Can  you  tell  something  with  regard  to  the  product- 
iveness of  the  soil  for  oranges,  etc.  t  Can  you  make  a  statement  as  to 
the  result  of  irrigation  t 

Mr.  Evans.  We  have  certain  areas  in  •grapes  and  oranges.  Those 
are  our  staple  productions.  We  have  experimented  from  fifteen  years 
ago  with  everything  until  we  have  gotten  down  to  a  standnrd-  raisin 
grapes,  oranges,  and  lemons.  Our  vineyards  are  from  four  to  six  years 
old  ;  a  fair  production,  I  think,  will  average  $100  per  acre. 

The  Chairman.  One  hundred  dollars  an  acre  gross  or  net  ? 

Mr.  Evans.  That  is  the  gross  return.    They  net  $75  per  acre  per 
annum. 
.  The  Chairman.  What  do  you  find  with  regard  to  oranges? 

Mr.  Evans.  They  are  paying  according'  to  their  condition  and  age 
from  $300  to  $1,250  per  acre.  Our  best'oranges  are  paying  from  $  1,000 
to  $1,250  per  acre,  and  younger  oranges  from  $300  to  $500  per  acre. 

The  Chairman.  Are  those  the  net  or  gross  returns  ? 

Mr.  Evans.  Those  are  the  gross  returns. 

The  Chairman.  What  would  they  be  net! 

Mr.  Evans.  Take  off  $50  an  acre,  and  that  would  represent  the  cost 
of  cultivation. 

The  Chairman.  That  would  be  $1,100  net? 

Mr.  Evans.  Yes.    You  can  say  $1,000  for  the  oldest  oranges. 

The  Chairman.  How  much  would  it  be  for  trees  four  years  old  ? 

Mr.  Evans.  That  would  depend  entirely  upon  the  kind  of  trees 
they  were.  If  budding  trees,  they  would  commence  to  bear  at  three 
years  old,  and  would  get  a  pretty  fair  paying  crop  5  if  seedlings,  they 
would  bear  from  ten  to  twelve  years  from  the  seed. 

Senator  Ksaoan.  What  is  the  distance  from  the  source  of  your  water 
to  the  main  canal  t    What  distance  do  you  have  to  bring  your  water  ? 

Mr.  Evans.  We  have  two  main  canals ;  one  of  them  12,  and  the  other 
under  Mr.  Newman,  which  is  from  4  to  5  miles. 

Senator  Reagan.  Do  you  raise  small  grain  in  this  valley  ? 

Mr.  Evans.  Yes,  we  do ;  but  it  is  on  dry  land.  We  do  not  raise  much 
by  irrigation. 

Senator  Reagan.  What  kind  of  crops  do  you  raise  on  the  dry  land  t 

Mr.  Evans.  Barley  is  the  principal  crop  in  this  country. 

Senator  Reagan.  Can  you  state  what  is  the  profit  on  unirrigated 
land  that  is  in  barley  ? 
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Mr.  Evans.  I  do  not  know  that  I  can  give  you  that  as  well  as  other 
parties.     Well,  we  will  probably  get  two  or  three  crops  out  of  five. 

Senator  Reagan.  Bo  you  raise  wheat  ? 

Mr.  Evans.  We  do ;  but  it  is  not  a  valuable  crop  with  n^.  It  U 
subject  to  the  rust.  We  raise  alfalfa  to  good  advantage  on  irrigated 
land. 

Senator  Eeagan.  How  many  tons  of  alfalfa  to  the  acre  do  you  ex- 
pect to  realize  on  irrigated  land  f 

Mr.  Evans.  A  crop  of  alfalfa,  attended  to  as  it  ought  to  be,  will  pro- 
duce from  6  to  8  tons  per  acre  a  year. 


STATEMENT  OF  0.  0.  NEWMAN,  OF  BIVEBSIDR 

The  Chairman.  How  long  have  you  resided  at  Riverside  t 

Mr.  Newman.  Since  January,  1875. 

The  Chairman.  What  is  your  profession  t 

Mr.  Newman.  Civil  engineer. 

The  Chairman.  Are  you  acquainted  with  the  Riverside  irrigation 
works  ? 

Mr.  Newman.  I  am  the  eiifeineer  of  the  Riverside  Water  Company. 

The  Chairman.  Make  a  statement  in  your  own  way  of  the  sources 
of  your  water  supply,  how  much  water  you  have,  the  amount  of  land 
you  cover,  and  the  expenses,  etc. 

Mr.  Newman.  Our  main  supply  is  from  the  Santa  Ana  River,  and 
this  summer  we  have  sunk  some  artesian  wells.  We  have  also  pnt  in 
some  underground  drains.  Altogether  we  take  in  about  3,200  inches  of 
water. 

The  Chairman.  How  many  cubic  feet  per  second  would  that  be ! 

Mr.  Newman.  That  is  40  cubic  feet  per  second,  and  of  that  we  sell 
but  2,000  inches;  the  balance  is* lost  by  seepage  and  evaporation  in  the 
ditches.  We  have  about  32  miles  of  main  canal  and  150  miles  of  dis- 
tributing ditches. 

The  Chairman.  You  have  made  some  efforts  to  diminish  the  amount 
of  evaporation  and  seepage  ? 

Mr.  Newman.  Yes;  by  cementing  the  canal. 

The  Chairman.  State  how  much  that  cost,  and  how  it  affected  the 
evaporation  and  seepage. 

Mr.  Newman.  W^here  we  cement  the  canal  we  lay  6  inches  of  stone 
and  rubble  masonry,  and  plaster  that  over  with  cement.  That  cost 
$2.75  a  lineal  foot 

The  Chairman.  That  is  along  your  canal  I 

Mr.  Newman.  Yes. 

The  Chairman.  How  large  is  your  canal  *? 

Mr.  Newman.  Eight  feet  wide  at  the  bottom  and  four  feet  deep. 

The  Chairman,  flow  much  of  your  canal  have  you  improved  in  that 
way"? 

Mr.  Newman.  We  have  not  more  than  about  a  half-mile  altogether, 
except  the  tunnel.  We  have  a  tunnel  3,300  feet  long,  and  that  is  all 
cemented. 

The  Chairman.  Have  you  cemented  enough  to  estimate  the  differ- 
ence between  letting  it  run  in  the  ditch  without  improvement  and  in 
the  cemented  work  ?  Can  you  state  what  the  difference  between  the 
two  is  f 

Mr.  Newman.  No,  I  cannot  say  that.  We  have  run  in  from  where 
we  take  the  water  out  of  Waxm  OtOi^V.  \^\^Vi  \ft.^\i  of  cemented  canal; 
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after  that  7,000  feet  of  flame,  and  3,300  feet  of  funnel  cemented.    There 
is  a  live-inch  stream,  and  when  it  leaves  the  tunnel  it  will  sink  150  feet. 

The  Chairman.  What  quantity  will  it  discharge  at  the  lower  end  ? 

Mr.  Newman.  About  3  inches  of  it — about  three-fifths  will  run 
through.    But  that  will  sink  entirely  within  150  feet  of  the  tunnel. 

The  Chairman.  If  you  had  the  same  kind  of  cement  work  all  along 
how  far  would  it  run^ 

Mr.  Newman.  It  ought  to  run  3  miles  before  it  all  could  run  out. 

The  Chairman.  In  distributing  the  water  do  you  do  it  in  ditches  or 
by  pipes? 

"Mr.  Newman.  Mostly  in  ditches.    We  have  lately  commenced  to 
put  in  cement  pipes  in  the  lateral  ditches. 

The  Chairman.  Have  you  experimented  enough  with  cement  pipes 
to  know  what  would  be  the  difference! 

Mr.  Newman.  Yes. 

The  Chairman.  What  is  the  difference  between  the  duty  of  water 
in  cement  pipes  and  water  in  ditches! 

Mr.  Newman.  In  ditches  we  lose  at  least  15  per  cent.  Still  that 
varies.  If  a  ditch  is  used  when  it  is  dry  we  will  lose  more  during  the 
first  days  of  irrigation.  With  the  pipe  lines  the  loss  cannot  be  more 
than  5  per  cent. 

The  Chairman.  What  is  the  duty  of  water  with  your  ditches  ! 

Mr.  Newman.  Do  you  mean  how  many  inches  to  the  acre  ! 

The  Chairman.  How  much  land  will  an  inch  of  water  serve  ! 

Mr.  Newman.  One  inch  to  three  acres. 

The  Chairman.  Have  you  estimated  what  would  be  the  duty  of 
water  if  you  had  pipes  put  down  to  the  best  advantage  ! 

Mr.  Newman.  Yes.'  Weil,  I  can  not  say  that  I  have  estimated  that 
fully,  because  we  have  not  had  in  enough  pipes  to  draw  from. 

The  Chairman.  The  engineer  at  Ontario  estimates  the  duty  of  water 
to  be  an  inch  to  10  acres. 

Mr.  I^EWMAN.  When  the  trees  get  to  bearing! 

The  Chairman.  I  will  ask  you  this  question.  Do  you  know  the 
character  of  soil  that  they  have  at  Ontario,  and  whether  it  is  different 
from  this  soil  here  ! 

Mr.  Newman  The  Ontario  soil  is  very  sandy. 

The  Chairman.  Which  would  require  the  most  water,  the  Ontario 
soil  or  this  here  ! 

Mr.  Newman.  I  should  judge  that  the  Ontario  soil  would  require  the 
most. 

The  Chairman.  They  say  they  serve  10  acres  with  an  inch  of  water. 

Mr.  Newman.  But  they  can  not  make  a  success  of  raising  oranges. 
They  can  make  the  trees  grow,  but  they  can  not  get  the  fruit  without 
giving  the  trees  the  water. 

The  Chairman.  Suppose  the  water  were  carried  in  pipes  to  the  tree, 
or  where  you  wanted  to  use  it ! 

Mr.  Newman.  It  would  pretty  nearly  come  to  that. 

The  Chairman.  One  inch  to  5  acres  ! 

Mr.  Newman.  Yes,  1  inch  to  5  acres.    And  I  think  that  is  the  limit. 

Mr.  HiNTON.  The  difference  then  would  be  3  acres  in  ditches  and 
5  in  pipes  ! 

Mr.  Newman.  Yes. 

The  Chairman.  Do  you  agree  as  to  the  amount  of  land  that  is  cov- 
ered by  these  streams,  that  is  to  say,  that  it  is  25,000  acres! 

Mr.  Newman.  Yes ;  about  that. 

The  Chairman.  Is  there  a  water  supply  tor  t\\e  vjVxoVe  o^  \\i^\>\ 
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Mr.  Newman.  That  I  conld  not  say;  this  summer  it  has  shown  that 
the  artesian  basin  is  rather  low. 

The  Chairman.  Is  this  the  nsual  season  or  is  it  dryer  than  nsnall 

Mr.  Newman.  It  is  rather  a  dry  season,  bnt  it  is  not  one  of  the  dry«8t. 

The  Chairman.  Yon  have  not  tried  to  store  water? 

Mr.  Newman.  No,  not  here. 

The  (Chairman.  Nor  have  you  examined  to  see  whether  there  are  any 
op])ortiinitie8  for  storing  water! 

Mr.  Newman.  Right  here  there  is  not  a  good  opportunity ;  we  have 
Bear  Valley  up  aluive.    That  is  an  excellent  place. 

The  Chairman.  That  is  used  at  other  places ;  the  water  does  not 
come  here. 

Mr.  Newman.  Some  water  from  there  got  down  here  this  summer. 
They  had  to  let  it  out  and  we  got  the  benefit  of  it. 

TJie  Chairman.  What  does  it  cost  per  acre  to  irrigate  by  the  pipe 
system  ;  to  use  cement  pipes  t  What  does  it  cost  to  provide  that  sys- 
tem ? 

Mr.  Newman.  We  have  very  little  of  the  cement  pipe,  having  jost 
commenced  this  summer,  and  it  would  be  difficult  to  telL  We  have 
used  open  ditches  here  altogether. 

Mr.  Hinton.  What  is  the  cost  per  acre  for  the  ditches  t 

Mr.  Newman.  That  varies  considerable;  some  persons  irrigate  so 
much  more  than  others.  Here  is  the  percentage  of  water  used  in  dif- 
ferent months:  In  January,  2  per  cent;  in  February,  1  per  cent;  in 
March,  2  per  cent;  April,  9  per  cent;  May,  16  per  cent;  June,  18  per 
cent;  July,  16  per  cent;  August,  15  per  cent;  September,  12  percent; 
October,  7  per  cent;  November,  4  jier  cent;  and  December,  1  per  cent. 

The  Chairman.  You  spoke  of  selling  the  water  to  the  people.  How 
is  the  water  owned,  and  how  do  the  people  acquire  it  ? 

Mr.  Newman.  The  oldest  settlers  own  the  water,  and  they  just  pay 
enough  to  keep  up  the  running  expenses  of  the  company. 

The  Ohairman.  And  the  water  is  connected  with  the  laud? 

Mr.  Newman.  The  water  is  connected  with  the  land. 

The  Chairman.  And  the  charge  is  made  according  to  the  amount  of 
water  tliey  use,  snilicient  only  to  get  a  living  for  keeping  up  the  com- 
l)any  1 

Mr.  Newman.  Yes. 

The  Chairman.  And  the  settlers  elect  their  officers  and  carry  this 
out  ? 

Mr.  Newman.  Yes. 

Mr.  Evans.  Each  acre  of  land  under  these  canals  is  provided  with 
water  stock,  and  the  owner  of  the  land  has  the  water  stock.  There 
are  three  shares  of  water  stock  to  each  acre  of  land,  because  some  sec- 
tions are  laid  oil*  into  half-acre  lots.  The  half  acre  represents  a  share 
of  stock,  and  the  owners  of  the  land  throughout  the  whole  valley  are 
the  stock  owners.  There  are  two  companies,  and  the  settlers  and  the 
different  companies  are  stockholders  in  the  Jiiverside  Company. 

The  Chairman.  And  they  vote  in  proportion  to  the  amount  of  stock 
they  own. 

Mr.  Evans.  Yes.    One  share  of  stock  is  entitled  to  a  vote. 

The  Chairman.  And  they  assess  themselves  to  say  how  much  is  to 
he  charged  to  the  consumer? 

Mr.  Evans.  The  rate  is  fixed  by  the  authorities,  the  municipal  or 
county  government.     Here  we  have  city  trustees  to  fix  the  rate  accord- 
iijf^  to  law     They  fix  it  at  the  dictation  or  suggestion  of  the  water  com- 
pany. 
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The  Chairman,  They  rate  it  at  the  amonnt  that  they  require  for 
their  own  purposes  in  order  to  declare  divideodsl 

Mr.  Evans.  Only  to  cover  expenses.  The  rate  until  this  last  year 
for  several  years  back  was  7J  cents  per  inch  for  twenty-four  hours. 
This  year  the  rate  was  advanced  to  10  cents  an  inch. 

The  Chairman.  Why  did  you  advance  it? 

Mr.  Evans.  Because  we  increased  the  expense  by  making  improve- 
ments on  our  water- works. 


STATEMEFT  OF  JOSEPH  JABVIS,  OF  BIVEBSIDE. 

The  Chairman.  How  long  have  you  resided  in  Riverside  f 

Mr.  Jab  VIS.  Between  twelve  and  thirteen  years. 

The  Chairman.  What  is  your  occupation  I 

Mr.  Jarvis,  Fruit  growing,  principally. 

The  Chairman.  What  do  you  say  as  to  the  duty  of  water? 

Mr.  Jabvis.  Iq  the  midsummer  months  it  is  1  inch  to  3  acres ;  but 
during  the  winter  months  a  good  deal  less  water  is  required.  But  dur- 
ing the  active  season,  when  we  require  the  water,  the  duty  is  1  inch  to 
3  acres,  whether  delivered  through  the  ditch  or  the  pipe  line. 

The  Chaibman.  Is  there  a  surplus  of  water  in  the  winter  season  in 
the  river  that  you  could  take  out  and  prevent  from  going  to  waste? 

Mr.  Jabvis.  Yes,  for  several  months  in  the  winter  season  there  is  a 
loss  of  water. 

The  Chaibman.  You  make  no  effort  to  store  or  save  that  water  ? 

Mr.  Jabvis.  We  have  no  storage  reservoirs  provided  by  our  system 
here. 

The  Chaibman.  If  you  had  reservoirs  would  there  be  surplus  water 
that  you  could  store  ? 

Mr.  Jabvis.  Yes,  during  the  winter  months  there  would  be. 

The  Chaibman.  What  system  of  irrigation  do  you  use  on  your  place? 
Have  you  ditche«,  or  have  you  the  pipe  service  ? 

Mr.  Jabvis.  There  are  ditches  and  a  flume  upon  my  place. 

The  Chaibman.  Is  a  flume  better  than  a  ditch  to  save  evaporation 
and  seepage  ? 

Mr.  Jabvis.  It  saves  the  seepage  nearly  altogether,  and  narrows  the 
exposed  surface  very  much,  and  thus  saves  evaporation.  If  the  asphalt 
l>e  properly  placed  in  the  ditch,  and  it  be  cemented,  there  would  be  no 
seepage.    Probably  at  the  joints  there  would  be  a  little. 

The  Chairman.  What  has  been  your  experience  with  regard  to  irri- 
gation on  cultivated  land?    What  does  the  land  produce  here? 

Mr.  Jabvis.  Do  you  mean  as  to  the  acre  ? 

The  Chaibman.  No,  I  mean  quantity,  the  value  of  the  produce. 

Mr.  Jabvis.  From  orchards  in  full  bearing  I  have  taken  as  high  as 
$300  for  peaches,  $250  for  pears,  $450  for  oranges,  and  $250  for  grapes. 

The  Chaibman.  Are  those  the  net  or  gross  returns  ? 

Mr.  Jabvis.  Gmss. 

The  Chaibman.  What  would  be  the  net  return  ? 

Mr.  Jabvis.  It  would  be  about  $150  foi  raisins  and  grapes,  $125  for 
pears,  and  oranges*  $300.  I  have  taken  off  a  single  acre  of  apricots 
$5(H),  and  that  would  net  $450  or  $350.  My  orchards,  I  wish  to  say,  are 
not  in  full  bearing,  but  the  vineyards  are  in  full  bearing.  .My  orchards 
bave  some  years  to  grow  before  they  will  attain  their  best. 

The  Chaibman.  Uow  long  have  they  been  growing  to  produce  the 
results  you  have  mentioned? 
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Mr.  Jarvts.  Last  sprinjif  it  was  eleven  years  since  I  commenced  to 
piniit. 

The  Chairman.  ITow  are  the  best  orange  orchards  ?  What  do  they 
yield  in  t\w  ^rosaf 

M  r.  J  ARVis.  There  fire  some  that  yield  in  gross  $1,100 ;  others  $1,000 
and  $800.     Numbers  receive  $800— $000  and  $800  are  quite  common. 

The  Chairman.  Including  the  water,  cultivation,  planting  oat,  and 
nursing,  until  you  would  commence  to  get  results  from  an  orange 
grove,  what  would  it  cost  per  acre  ? 

Mr.  Jarvis.  That  is  modified  very  largely  by  the  first  cost  of  the 
trees.  At  the  present  time  trees  are  expensive,  and  have  been  for  three 
or  four  years.  Prior  to  that,  when  we  could  buy  trees  for  75  cents  each 
instead  of  $2,  as  we  have  been  paying  recently,  an  orchard  could  be 
set  out  very  moderately.  Then  it  would  have  cost  $30  per  acre  per 
annum  until  they  would  commence  to  bear.  Good  budding  trees  will 
pay  running  expenses  and  possibly  leave  a  small  margin  the  fourth 
year.    That  is  doing  exceedingly  well ;  but  they  do  that  occasionally. 

The  Chairman.  For  planting  out  and  attending  to  them  tor  three 
years  until  they  commence  to  bear,  about  what  is  the  gross  expense! 

Mr.  Jarvis.  The  average  would  be  about  $500  per  acre.  That  is 
taking  it  all  around,  and  counting  the  medium  price  per  tree  at  $1. 

The  Chairman.  What  is  the  land  worth! 

Mr.  Jarvis.  From  $500  to  $750  an  acre,  depending  upon  the  condi- 
tion of  the  trees. 

The  Chairman.  What  is  the  value  of  the  land  here  where  there  is 
no  prospect  of  irrigation  ? 

Mr.  Jarvis.  About  $2.50  an  acre,  depending  upon  the  character  of 
the  land.  If  it  Is  somewhat  moist  land,  .that  will  grow  grain,  it  is  worth 
from  $li5  to  $50  an  acre. 

The  Chairman.  I  mean  such  land  as  Riverside  is  on.  Provided 
there  was  no  chance  for  irrigation  what  would  it  be  worth  ? 

Mr.  Jarvis.  It  would  not  be  worth  over  $10  an  acre. 

The  Chairman.  Take  the  land  itself  now  when  you  have  water  on 
it,  but  before  you  have  put  any  trees  on  it,  what  is  it  worth  I 

Mr.  Jarvis.  From  $250  to  $400  per  acre. 

The  Chairman.  What  is  it  worth  after  you  have  got  on  to  it  a  four- 
years'  growth  of  well-cared-lor  orange  trees? 

Mr.  Jarvis.  From  $700  to  $800  per  acre. 

The  Chairman.  What  is  it  worth  when  the  trees  get  to  be  ten  years 
old  1 

Mr.  Jarvis.  Orchards  have  sold  here  as  high  as  $2,000  per  acre,  and 
they  are  worth  more,  because  they  have  paid  an  interst  of  10  per  cent, 
on  that. 

The  Chairman.  How  long  is  the  life  of  an  orange  tree  that  is  well- 
cared  for?  Of  course  you  have  not  seen  the  end  of  it  here,  but  what 
is  your  opinion? 

Mr.  Jarvis.  The  history  of  the  orange  tree  is  that  it  has  the  longest 
life  of  any  tree  we  have.  In  the  old  country  they  have  orange  trees  in 
good  bearing  one  hundred  years  old,  and  many  of  them  older  than  that 
and  in  good  bearing.  Whether  in  tins  climate  they  will  live  that  long 
is  a  question  that  will  have  to  be  decided  by  the  future. 
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STATEMENT  OF  A.  H.  NAFTZOEB,  OF  BIVEBSIDE. 

The  Chairman.  You  may  go  on  and  make  any  statement  you  \hink 
would  be  of  interest  to  the  committee. 

Mr.  Naftzger.  I  wish  to  say  what  I  think  of  the  relative  values  of 
irrigated  and  unirrigated  land.  I  think  Dr.  Jarvis  has  expressed  my 
views  exactly,  except  that  I  think  the  land  that  can  not  be  irrigated  is 
of  no  value  at  all.  I  would  not  pay  taxes  on  it  myself.  So  tbat  the 
huid  that  can  not  be  irrigated,  or  has  no  prospect  of  being  irrigated,  i 
should  consider  as  having  no  value  whatever.  A  man  might  use  it  ten 
years  to  grow  a  little  winter  hay  or  barley  on,  but  l  should  consider  it 
"to  be  absolutely  of  no  value.  With  regard  to  lands  that  have  water 
on  them,  1  think  Dr.  Jarvis's  estimate  a  fair  one,  from  $250  to  $4(H)  per 
acre,  depending  upon  the  quality  of  the  soil  and  its  relation  to  the 
'markets,  etc. 

The  Chairman.  Do  you  agree  as  to  the  value  of  the  crops  that  the 
land  will  produce? 

Mr,  Naftzger.  Yes.  I  judge  from  the  results  that  have  been  pro- 
duced and  the  sales  that  have  been  made.  I  think  that  Dr.  Jarvis's 
estimates  are  certainly  conservative. 

STATEMENT  OF  MATTHEW  GAGE,  OF  BIVEBSIDE. 

The  Chairman.  What  have  you  to  say  as  to  your  system  of  canals  ? 

Mr.  Gage.  About  five  years  ago  I  purchased  a  tract  of  about  2,4(M) 
acres  in  Santa  Ana  River  bottom,  about  12  miles  from  Kiverside.  On 
tbat  land  I  dug  a  number  of  trenches  and  bored  a  system  of  artesiau 
wells,  forty-two  in  number;  in  depth  from  100  to  500  feet,  averaging 
about  175  feet  each.  From  these  wells  I  have  a  tiow  of  about  1,700  inches 
^  of  water  in  the  dry  season  of  the  year.  That  water  comes  from  a  strata 
of  coarse  gravel,  sand,  and  bowlders  that  underlie  the  Santa  Ana  Val- 
ley. I  have  constructed  a  canal  from  the  supply  down  to  the  land  on 
the  east  side  of  the  Colonnade,  Riverside,  25  miles  from  the  bead.  I 
bave  sold  water-rights  to  about  3,500  acres  of  land  along  the  line  of 
the  canal,  and  I  have  a  tract  of  about  5,000  acres  of  my  own,  which  I 
am  now  putting  upon  the  market.  I  purpose  distributing  this  water 
through  iron  pipes.  The  cost  of  that  pipe  system  is  about  $12.50  an 
acre,  iu  large  tracts. 

Tbe  Chairman.  Can  you  do  it  as  cheaply  as  that? 

Mr.  Gage    1  think  so.     It  depends  on  the  price  of  iron. 

The  Chairman.  Describe  the  pipe  you  use. 

Mr.  Gage.  It  is  about  No.  16  iron,  and  ranging  in  size  from  8  inches 
to  4  inches  in  lateral  distributing  lines. 

The  Chairman.  What  means  do  you  take  to  keep  the  pipe  from 
rusting. 

Mr.  Gage.  A  coating  of  as))haltum  and  some  other  things  that  prac- 
tically preserve  it  for  a  great  many  years.  With  this  system  there  can 
be  no  waste  by  seepage  or  evaporation,  and  the  duty  of  the  water  under 
the  Gage  system  is  1  inch  to  6  acres. 

The  Chairman.  Have  you  tested  it  so  that  you  know  you  can  get 
along  with  one  inch  to  five  acres? 

Mr.  Gage.  We  have  not  tested  it  to  the  extent  that  the  Riverside 
water  people  have;  but  from  the  general  use  of  the  water  throughout 
X\w  country  we  estimate  that  it  is  ample. 

The  Chairman.  With  the  pipe  system  ia  i^  ec^vx^\  \»q  ^  *\viOcivi,'§,  \s^ 
cUlch6tf» 
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Mr.  Gage.  !No,  it  is  1  inch  to  5  acres. 

The  Chairman.  Will  an  inch  serve  five  acres  under  the  pipe  system 
as  well  as  an  inch  will  serve  three  acres  under  the  ditch  system! 

Mr  Gage.  No;  because  the  Riverside  Watex  Company  delivers  its 
water  on  the  land  as  I  do  ;  so  that,  with  their  system  they  bave  a 
greater  use  of  water  than  we  think  necessary  with  ours.  There  is  adit- 
t'erence  somewhat  in  the  soil  and  local  conditions  making  the  use  of 
water  varied.  One  inch  to  three  acres  on  some  land  may  not  be  any 
better  than  one  inch  to  five  acres  on  other  land.  We  have  considered 
one  inch  ample  water  to  fi*ve  acres  under  our  system.  We  purpose  ce- 
menting our  i)ipes.  We  have  a  mile  and  a  half  down  now  through  aliue 
of  tunnels.  We  purpose  continuing  it  in  places  where  the  land  is  porous. 
We  do  not  consider  that  the  amount  of  water  lost  in  seepage  would 
compensate  for  the  amount  of  money  necessary  to  concrete  the  ditch. 

The  Chairman.  All  the  way  t 

Mr.  Gage.  iTes. 

The  Chairman.  You  only  take  the  places  where  the  land  is  iK)rons. 

Mr.  Gage.  Yes.  I  would  supply  the  money  for  the  waste  rather  than 
for  the  concrete. 

The  Chairman.  Is  there  anything  further  that  you  wish  to  state  of 
the  advantages  of  your  system  ? 

Mr.  Gage.  There  is  nothing  special  in  its  advantages  over  the  River- 
side system. 

The  Chairman.  What  did  you  pay  for  your  land! 

Mr.  Gage.  Six  hundred  and  forty  acres  of  it  I  paid  $1.25  an  acre  for, 
and  being  poor  at  that  time  I  could  not  deal  with  my  friend  Mr.  Evaus, 
and  I  had  to  go  back  and  pay  $75  an  acre  when  I  made  it  valuaole. 

The  Chairman.  What  have  you  been  selling  your  land  fori 

Mr.  Gage.  From  $300  to  $000  an  acre. 

Adjourned. 


Santa  Ana,  Cal.,  September  2, 18S9. 

The  committee  met  on  the  call  of  the  chairman, 
l^resent,    Messrs.   Stewart  (chairman)  and  Ueagan ;    also  Director 
Powell. 

STATEMENT  OF  JAMES  McFADDEN,  OF  SANTA  ANA 

The  Chairman.  What  is  your  occupation? 

Mr.  McFauden.  Farming,  and  a  number  of  other  things. 

The  Chairman.  Do  you  practice  irrigation  in  this  locality  ? 

Mr.  IMcFadden.  In  part  of  it — the  part  toward  the  foothills.  Per- 
haps from  Santa  Ana  north  toward  the  foothills  they  practice  irrigation 
more  or  loss. 

The  Chairman.  In  some  portions  of  the  country  here  you  can  culti- 
vate crops  without  irrigation  ? 

Mr.  McP^adden.  Yes  ;  in  some  portions  of  the  valley. 

The  Chairman.  What  crops  do  you  raise  ? 

Mr.  McFauden.  Almost  anything  you  can  plant  that  grows  in  other 
l)arts  of  the  United  States — corn,  barley,  and  potatoes. 

Tlie  Chairman.  Tlie  land  is  irrigated  by  the  subsoil  or  dampDcss 
from  below,  which  percolates  from  the  river  I 

Mr.  McFauden.  J  do  not  know  about  the  river.  In  that  section  ol 
ilwi  country  wc  git  avte^^Vaw  \\'i\\.v>.y. 

The  Chairman,  AYliat  cro\)«»  Ao^oxi^^y^^n^V^^^^wslSmSs^^^ 
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Mr.  MoFadden.  We  raise  almost  any  kind  of  crops  tbat  you  put  iiu 
But  the  crop  that  needs  irrigation  most  is  probably  the  orange  tree. 

The  Chairman.  From  where  do  you  get  your  water  with  which  to 
irrigate  t 

Mr.  MoFadden.  In  the  Santa  Ana  river,  mostly. 

The  Chairman.  Hoiv  extensively  are  you  cultivating  the  orange 
tree  in  this  locality  ? 

Mr.  MoFadden.  I  am  not  sure  about  the  acreage.  Perhaps  some  of 
these  other  gentlemen  can  answer  that  question  better  than  I  can.  If 
I  were  to  answer,  it  would  be  only  a  guess.  But,  I  suppose,  in  the 
Santa  Ana  valley  there  are  perhaps  4,000  or  5,000  acres  in  orange  trees. 
I>o  you  think  that  is  about  right,  in  the  aggregate,  Mr.  Taylor  f 

Mr.  Taylor.  I  think  fully  that  many. 

The  Chairman.  What  is  the  land  worth  before  it  is  irrigated — the 
laud  that  requires  irrigation?  If  it  could  not  be  irrigated  what  would 
it  be  worth? 

Mr.  MoFadden.  If  the  orange  land  could  not  be  irrigated  it  would 
not  be  worth  anything  for  orange  trees.  But  it  could  be  used  for  some- 
thing else. 

The  Chairman.  What? 

Mr.  MoFadden.  For  small  grain ;  and  without  irrigation  it  would 
l>robably  grow  vines  very  well,  most  of  it. 

The  Chairman.  What  is  it  worth  with  irrigation  ? 

Mr.  MoFadden.  Do  you  mean  the  laud  without  the  trees,  or  with 
the  trees  t 

The  Chairman.  The  land  without  the  trees,  but  when  you  have 
water  on  it. 

Mr.  MoFadden.  Good  orange  land  without  the  tree  and  with  irriga- 
tion is  worth  from  $300  to  $500  an  acre. 

The  Chairman.  When  the  trees  are  upon  it  and  five  or  six  years  old, 
bearing,  what  is  it  worth  f 

Mr.  MoFadden.  1  suppose  some  of  it  has  sold  for  about  $  1,000  an  acre. 

The  Chairman.  What  does  an  orange  grove  in  this  locality  yield  per 
acre  when  it  is  in  good  condition  ? 

Mr.  MoFadden.  I  am  not  strictly  an  orange  man,  and  I  wish  some 
other  gentleman  would  answer  that  question.  I  have  not  followed  that 
business  much. 

The  (>H  airman.  Have  you  abundance  of  water  here  for  irrigation  ? 

Mr.  MoFadden.  Yes;  we  have  quite  an  abundance  in  the  river  for 
most  of  the  valley.  We  extend  that  irrigation  over  lands,  perhaps,  to 
a  greater  extent  than  we  have  water  to  cover. 

The  Chairman.  You  have  not  been  under  the  necessity  of  attempting 
to  incrciise  the  water  supply  ? 

Mr.  MoFadden.  Not  yet.  We  use  most  of  the  water  at  the  present 
time  that  is  needed. 

STATEMENT  OF  D.  M.  BAEEB,  OF  SANTA  ANA. 

The  Chairman.  What  is  your  occupation  t 

Mr.  Baker.  My  occupation  is  that  of  editor — newspaper  publisher. 

The  Chairman.  And  as  such  you  have  paid  attention  to  the  result 
of  irrigation  to  the  orange  business,  etc.  ? 

Mr.  Bakbb.  Yes;  to  some  extent.  I  am  a  man,  only  a  taxpayer,  as 
well  as  the  other  gentlemen  around  here.  To  that  extent  it  has  been 
my  business.  • 

The  Chairman.  What  is  the  net  proceeds  from  au  ot^w^'Ck  ^\qs^  *di\.vst 
it  comes  to  maturity,  five  or  six  years  old  % 
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Mr.  Baker.  If  you  want  an  average,  I  can  give  you  £eK5ts  from  au- 
thentic and  reliable  sources.  For  the  last  year  or  two  I  know  one  geu- 
tleuian^  a  Mr.  Wall,  our  county  treasurer,  who  has  a  12-acre  orchard, 
and  two  years  ago  it  netted  him  $G,750.  That  orchard  is  about  twelve 
or  fourteen  years  old.  He  is  exceedingly  good  at  agriculture  and  hor- 
ticulture, and  has  made  that  a  business  here  for  many  years.  Those 
are  the  figures  he  gave  me,  and  he  is  as  reliable  a  man  as  there  is  in  the 
State.    That  is  the  net  result  of  his  orange  grove  two  years  ago. 

The  Chairman.  That  is  over  $500  an  acre. 

Mr.  Baker.  Yes:  that  is  over  $500  an  acre. 

The  Chairman.  What  would  be  his  average  profit  f 

Mr.  Baker.  I  can  not  give  you  the  average.  I  think  myself  that 
was  extremely  large  ibr  the  time.  It  was  an  unusually  good  yield,  and 
an  extraordinarily  good  season.  What  had  been  his  av^erage  before,  1  do 
not  know.  However,  every  crop  in  the  valley  here  up  to  that  period 
was  large ;  but  he  seemed  by  good  management  to  realize  more  than 
the  average  person.  I  think  a  well-matured  orange  grove  ought  to  re- 
alize $500  an  acre  with  irrigation.  I  think  our  friend,  P.  T.  Adams, 
realizes  that  every  year.    He  lives  down  here  a  couple  of  miles. 

The  Chairman.  Do  they  ever  have  much  of  a  failure! 

Mr.  Baker.  Not  unless  they  get  affected  by  the  booms.  I  have 
never  known  a  man  being  affected  in  his  orchard  where  he  attended  to 
his  business. 

The  Chairman.  That  disease  is  subsiding  to  some  extent  f 

Mr.  Baker.  I  think  it  has  gone  down  to  some  extent.  So  far  as  I 
can  tell,  it  has  subsided  considerably  in  southern  California. 

The  Chairman.  The  people  are  now  attending  to  their  business! 

Mr.  Baker.  Yes ;  they  have  been  for  the  last  two  years.  It  is  a  ne- 
cessity that  they  should. 

The  Chairman.  You  say  that  your  crops  have  been  destroyed! 

]\Ir.  Baker,  Crops  have  been  exterminated  in  this  valley  by  disease, 

Tlie  Chairman.  You  have  not  discovered  what  it  is. 

Mr.  Baker.  1  can  not  tell  what  it  is.  Mr.  Pierce,  the  eutomologisl| 
says  he  knows  what  it  is. 

The  Chairman.  Has  he  suggested  a  remedy! 

Mr.  Baker.  No  ;  he  has  not  the  slightest  idea  of  a  remedy. 

The  Chairman.  Does  it  extend  into  your  county  ! 

Mr.  Baker.  No,  it  extends  from  Fresno  to  Ensenada.  He  finds  it  at 
Iliverside,  and  we  thought  it  exempt.  He  finds  symptoms  of  it  at 
Fresno,  and  he  finds  it  prevails  all  over  southern  California.  He  finds 
they  are  badly  affected  with  it  at  Ensenada.  He  is  preparing  a  report 
to  make  to  headquarters. 

The  Chairman.  You  hav^e  had  no  difficulty  in  supplying  all  the 
water  you  want  from  Santa  Ana  river  ! 

Mr.  Baker.  So  far  as  niy  experience  goes  we  have  never  had  auy 
difticulty.  I  own  land  on  the  other  side  of  the  river,  10  miles  from 
here.  We  have  abundance  of  water  there,  and,  in  fact,  the  land  I  own 
requires  very  little  irrigation.  I  have  not  put  a  drop  on  it  for  two 
years,  and  it  is  a  large  tract.  All  over  the  surface  we  find  plenty  of 
water.    The  land  produces  grapes,  oranges,  and  lemons,  all  along. 


STATEMENT  OF  E.  E.  EDWABDS,  OF  SAFTA  ANA. 

Senator  Eeagan.    What  is  the  territory  that  may  be  irrigated  by 
^ije  iSiJJita  Ana  lliver  ? 
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Senator  Eeagan.  How  much  of  that  is  now  under  irrigation  ! 

Mr.  Edwards.  It  is  only  a  rough  estimate ;  biit  1  should  say  20,000 
acres. 

Senator  Reagan.  Is  there  any  portion  of  the  valley  cultivated  and 
iu  crops  that  is  not  under  irrigation  ? 

Mr.  Edwards.  Yes;  especially  the  wet  years.  The  San  Juan  Ranch, 
adjoining  Tustin,  has  115,000  acres.  There  are  probably  40,000  acres  of 
laud  that  is  level,  nice  for  irrigation,  but  that  has  no  water  on  it.  Sau 
Juan  Ranch,  ever  since  I  have  known  it,  has  been  pastured  with  sheep 
until  this  year.  This  is*the  first  year  that  I  have  seen  any  extensive 
crops  on  it. 

Senator  Reagan.  What  crops  1 

Mr.  Edwards.  Crops  of  barley. 

Senator  Reagan.  Have  they  tried  wheat? 

Mr.  Edwards.  1  tto  not  know. 

Senator  Reagan.  You  do  not  know  what  the  production  of  barley  to 
the  acre  has  been. 

Mr.  Edwards.  ]S^o;  I  can  not  tell  you.  I  passed  over  it  last  week, 
and  there  are  several  hundred  acres  planted  this  year,  and  they  w(*re 
threshing  it  out.  Here  is  Mr.  French,  who  has  been  superintendent  of 
that  ranch  for  many  years,  and  he  could  tell  you  more  than  I. 

STATEMENT  OF  VICTOB  HOITTGfOMEST,  OF  SANTA  ANA. 

The  Chairman.  State  anything  you  think  may  be  of  interest  to  the 
committee. 

Mr.  Montgomery.  I  came  to  this  valley  seventeen  years  ago,  and 
there  was  very  little  land  irrigated.  The  colonists  at  Anaheim  had  a 
few  acres  under  cultivation  and  were  raising  vines.  This  side  was 
struggling  with  a  small  ditch  that  they  plowed  out  iu  furrows,  and  had 
a  few  hundred  acres  under  irrigation.  I  have  seen  that  extended  from 
year  to  year,  until  I  see  now  both  sides  of  the  river  have  in  the  neigh- 
borhood of  15,000  or  16,000  acres  covered. 

The  Chairman.  And  40,000  that  has  no  water  on  it. 

Mr.  Montgomery.  Yes. 

The  Chairman.  What  would  it  be  worth  if  it  had  water  on  it  to  irri- 
gate it  ? 

Mr.  Montgomery.  From  $250  to  $500  an  acre,  depending  on  its  ac- 
cessibility to  market. 

The  Chairman.  Would  it  bring  $300  an  acre? 

Mr.  Montgomery.  I  think  it  might. 

The  Chairman.  And  it  is  worth — how  much  ? 

Mr,  Montgomery.  That  land  would  sell  for  from  $25  to  $50  an  acre, 
depending  on  its  accessibility  to  market. 

The  Chairman.  Water  would  add  $250  to  its  value. 

Mr.  Montgomery.  Yes;  San  Diego  Creek,  that  comes  in  about  the 
range  into  the  plain  there,  is  a  line  place  for  storing  water,  and  storage 
reservoirs  might  be  luilt  all  along  that  bench.  When  I  first  bought 
land  there  they  were  irrigating  a  few  hundred  acres  of  land,  and  now  I 
think  our  system  covers  2,000  acres.  We  put  in  a  submerged  dam  and 
cement  pii)e8,  and  we  are  using  the  same  source  of  supply  that  our 
predecessors  used.  They  used  it  all  on  a  couple  of  hundred  acres,  and 
we  are  now  irrigating  2,000  acres  as  successfully  as  they  irrigated  200 
acres,  and  with  the  same  water  supply. 

The  Chairman.  You  would  not  take  much  interest  in  Government 
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surveys.  They  woald  uot  help  you  much  if  there  were  do  public  laadt 
to  be  reserved. 

Mr.  MoNTCOMBRY.  Ill  the  valley  I  do  iiot  know  but  that  public  sor- 
veys  wouhl  do  good,  because  of  the  jealousy  of  local  laDd-holders. 
There  a  man  could  have  a  source  of  water  supply  and  might  not  want 
to  divide  with  his  neighbor,  and  I  think  it  will  have  to  be  brou^^ht  under 
some  Governmental  control  before  there  will  be  enough  water. 

The  Chairman.  And  you  think  there  would  be  enough  water  in  the 
Santa  Ana  Kiver  if  it  were  all  saved. 

Mr.  Montgomery.  Yes;  I  think  a  submerged  dam  could  be  put  in 
profitably. 

The  Chairman.  I  should  think  40,000  acres  of  land  with  $250  added 
to  eiicii  acre  would  be  a  big  inducement. 

Mr.  MoNTGOMKRY.  That  is  in  various  holdings,  and  you  could  not 
get  concentrated  eftbrts,  concentration  of  means. 

The  Chairman.  Perhaps  you  might  form  an  irrigation  district. 

Mr.  Montgomery.  Our  friends  across  the  river  tried  that.  We 
want  to  see  how  they  get  along.  Without  irrigation  this  country  is 
comparatively  worthless,  and  with  irrigation  I  do  not  know  what  uiijjlit 
be  done  here.  Everything  seems  to  be  possible  in  the  way  of  produc- 
tion. I  do  not  flunk  the  estimate  of  profits  on  orange  culture  has  been 
placed  too  high  by  Mr.  Baker — $500  per  acre  for  a  good  bearing  orange 
orchard  certainly  is  not  too  high. 

The  Chairman.  Do  you  every  year  have  the  same  demand  for 
oranges'? 

Mr.  MoNi  gomery.  No.  Some  years  the  demand  is  not  good.  When 
the  Florida  crop  is  good  we  do  not  find  ready  sale  for  our  crop  here. 
But  lately  Florida  has  suffered  and  we  have  profited  by  it. 

Adjourned 


San  Diego,  Cal.,  Septeniher  3, 1889. 

The  committee  met  pursuant  to  the  call  of  the  chairman. 
Present:  Messrs.   Stewart   (chairman)   and  lieagan^   also  Director 
Powell. 

STATEMENT  OF  THEODORE  VAN  DYKE,  OF  SAN  DIEGO. 

The  Chairman.  How  long  have  you  resided  in  San  Diego! 

Mr.  Van  Dyke.  1  hav<^.  lived  about  fourteen  years  in  this  county. 

The  Chairman.  What  is  your  profession  I 

Mr.  Van  1)yki5.  1  have  been  engaged  for  the  last  four  or  five  years 
in  the  (levelo|)inent  of  the  water  supply. 

The  Chairman    What  enterprise f 

Mr.  Van  Dyke.  The  San  Diego  Flume  Company  principally. 

The  ('hairman.  Explain  the  purposes  of  that  company. 

Mr.  Van  Dyke.  It  has  an  aqueduct  that  drains  the  watersheds  of 
the  interior  here  and  brings  it  upon  the  arid  lands  of  the  coast.  A 
storage  reservoir  is  its  main  supply  of  water  during  the  summer.  Dur- 
ing the  winter  and  spring  the  water  is  drawn  directly  from  the  rivers 
and  streams. 

The  Chairman.  What  storage  reservoirs  have  you  f 

Mr  Van  Dyke.  We  have  only  one  now  of  2,000,000,000 gallons.  It 
w)]]  cover  abor.t  1,000  acres  about  4^  feet  deep.  That  is  its  preseutC4- 
pncity,  ami  it  is  to  be  evi\ar^^^vivV, 
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The  Chairman.  What  is  the  duty  of  water  I 

Mr.  Van  Dyke.  That  depeuds  very  much  upon  the  amount  of  natu- 
ral rain-fall  and  the  retentive  character  of  the  land — about  9  inches  deep, 
with  proper  cultivation. 

The  Chairman.  Your  reservoir  will  cover  1,000  acres  how  many  feet 
deep! 

Mr.  Van  Dyke.  About  4^  feet  deep. 

The  Chairman.  How  much  land  have  you! 

Mr.  Van  Dyke.  Eighty  thousand  acres. 

The  Chairman.  Do  you  think  you  can  store  water  sufficient  to  irri- 
gate that  land! 

Mr.  Van  Dyke.  Not  by  storage  alone;  but  the. natural  flow  of  the 
streams  and  the  tunnels  will  be  sufficient  for  the  whole  of  it. 

The  Chairman.  What  is  the  land  worth  before  it  is  irrigated  ! 

Mr.  Van  Dyke.  The  greater  part  is  of  no  value  at  all.  About 
60.000  acres  would  be  worth  nothing  at  all  except  for  sheep,  etc. — $1 
au  acre. 

The  Chairman.  How  much  would  it  be  worth  under  water  !    • 

Mr.  Van  Dyke.  We  have  had  no  test  of  that,  because  the  water  has 
been  on  the  land  but  a  few  months — from  $150  to  $200  an  acre. 

The  Chairman.  Have  you  estimated  how  much  it  would  cost  per 
acre  to  put  water  on  the  land! 

Mr.  Van  Dyke.  Twenty-five  dollars,  $50,  and  $75  in  some  places. 
That  is  on  account  of  the  sea-level,  hauling  it  up  a  long  distance,  which 
makes  it  more  expensive.  We  do  not  raise  any  grain  in  this  country 
by  irrigation,  but  everything  else  is  irrigated. 

The  Chairman.  You  depend  upon  the  rain-fall  to  raise  grain  ! 

Mr.  Van  Dyke.  Yes. 

The  Chairman.  You  raise  what  kind  of  fruits!  ^ 

Mr.  Van  Dyke.  All  kinds  that  are  raised  in  California — grapes, 
pears,  peaches,  apricots,  olives,  oranges,  etc. 

The  Chairman.  Which  of  the  fruits  flourishes  best  here! 

Mr.  Van  Dyke.  1  think  the  lemon  is  of  more  permanent  success. 
There  are  other  parts  that  succeed  as  weH  on  the  oranges,  at  River- 
side, for  instance.    The  lemon,  grape,  and  apricot  are  better  here. 

The  Chairman.  You  have  gone  into  the  orange  culture  more  than 
any  place  that  we  have  noticed. 

Mr.  Van  Dyke.  The  olive  does  well  here. 

The  Chairman.  Under  your  water  system  80,000  acres  could  be  ulti- 
mately reclaimed! 

Mr.  Van  Dy'^ke.  Yes.  Then  there  are  several  other  systems  that  are 
being  got  under  way;  one  at  San  Luis  Rey. 

The  Chairman.  Where  is  San  Luis  Rey  ! 

Mr.  Van  Dyke.  About  50  miles  north  of  San  Diego.  Then  there  are 
20,000  acres  at  Fall  Brook  and  50,000  acres  at  San  Jacinto. 

The  Chairman.  They  are  not  able  to  reclaim  all  the  San  Jacinto  land! 

Mr.  Van  Dyke.  No;  they  can  not  get  water  from  there;  it  is  too 
rough.  There  is  more  land  than  they  could  get  water  for.  There  are 
over  200,000  acres  in  that  country. 

The  Chairman.  What  is  the  altitude  of  the  mountains! 

Mr.  Van  Dyke.  The  highest  point  is  6,000  feet.  The  general  aver- 
age is  4,000  feet. 

The  Chairman.  What  is  the  rain-fall ! 

Mr.  Van  Dyke.  Two  or  three  times  what  it  is  on  the  coast. 

The  Chairman.  Then  the  rain-fall  is  very  abundant  in  the  moautavw^^ 

Mr.  Van  Dyk^.  Ye^, 
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The  Chairman.  What  is  the  character  of  the  country — its  topogra- 
phy f 

JMr.  Van  Dyke.  Jt  is  a  slow  rising  country. 

The  Chairman.  Has  it  a  broad  water  shed  ? 

Mr.  Van  Dyke.  Yes,  good  water  sheds  ot  idl  kinds  and  descriptions. 
It  is  only  a  question  of  expenditure  of  money.  There  is  euough  water 
to  irrigate  the  whole  dry  area  upon  the  coast. 

The  Chairman.  About  how  much  do  you  think  that  will  amount  to 
in  acres  I 

Mr.  Van  Dyke.  Over  300,000  acres  of  the  first  class,  and  100,000 
acres  more  of  the  second  class. 

The  Chairman.  Are  there  any  reservoir  sites  on  the  public  lands? 

Mr.  Van  Dyke.  No,  all  the  reservoir  sites  have  been  taken.  Most 
of  the  broad  valleys  have  been  taken  up  long  ago. 

The  Chairman.  But  there  would  be  no  difficulty  in  getting  water 
sites  from  private  parties. 

Mr.  Van  Dyke.  1  have  seen  no  startling  evidence  of  that.  They  will 
not  let  you  have  them  at  the  lowest  price.  They-  would  a  short  time 
ago  ;  but  I  would  not  gamble  on  that  now. 

The  Chairman.  Public  opinion  will  produce  a  reaction. 

Mr.  Van  Dyke.  I  think  it  will  eventually.  I  have  been  asked  to 
1  prepare  a  condensed  description  of  this  county,  which,  with  the  com- 
mittee's leave,  1  will  present  later  on. 


STATEMENT  OF  WILLIAM  ENNEKINO,  OF  SAN  DIEGO. 

The  Chairman.  What  is  your  occupation  I 

Mr.  Enneking.  1  am  assistant  secretary  to  the  chamber  of  com- 
mei'ce  here. 

The  Chairman.  In  this  town? 

Mr.  Knneking.  Yes. 

The  Chairman.  Uave  you,  at  the  suggestion  of  Senator  Reagan, 
miule  a  measurement  of  some  of  the  products  of  the  soil  of  this 
county  ? 

Mr.  Enneking.  Yes. 

The  Chairman.  Will  you  call  off  the  articles  that  you  have  meas- 
ured m  this  room. 

Mr.  Enneking.  Stock  beet,  46  inches  long  and  29  inches  in  circum- 
ference; squash,  150  pounds,  06  inches  in  circumference;  pumpkin, 
103  pounds,  76  inches  in  circumference;  watermelon,  91  pounds,  50 
inches  in  circumference  ;  scpiash,  50  inches  long,  17  inches  in  circumfer- 
ence ;  collard,  weight  20  pounds,  27  inches  in  circumference;  apple, 2 
jjounds,  14.]  inches  in  circumference;  pumpkin,  120  pounds,  86  inches 
in  circumference;  sugar  beet,  30  inches  long,  28  inches  in  circumfer- 
ence, weight  50  pounds  ;  silver-skinned  onion,  18^  inches  iu  circumfer- 
ence, weight  2.i  pounds. 

The  Chairman.  Those  are  the  vegetables  and  fruits  raised  in  tlie 
county  of  San  Diego,  and  they  are  on  exhibition  here  in  the  rooms  of 
the  chamber  of  commerce"? 

Mr.  PiNNEKiNG.  Yes. 

The  Chairman.  They  were  produced  by  irrigation  ? 

Mr.  Enneking.  Without  irrigation. 

The  ('iiairman.  All  of  Ihein  without  irrigation  f 

Mr.  Enneking.  The  majority  of  them. 

The  Chairman.  Then  there,  i^  axo  wviV!.^^^\\,^  tlv^r  irrigation  here. 
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Mr.  Enneking.  We  do  not  need  very  much  of  it.  This  is  the  show- 
ing without  irrigation.  The  majority  of  the  people  who  irrigate  think 
it  might  be  double  the  size. 

The  Chairman.  Do  you  know  how  much  ground  there  is  of  the  char- 
acter from  which  these  things  were  i)rodu<;edf 

Mr.  Enneking.  I  do  not  know  how  much  there  is. 

The  Chairman.  Could  you  raise  products  of  that  character  on  these 
dry  plains  ? 

Mr.  Enneking.  Mesa  land.  Yes.  A  great  deal  is  raised  on  the 
mesa  laud  at  San  Marcus,  at  Tia  Juana,  and  Oneonta. 

STATEMENT  OF  OEOROE  P.  HEXSLET,  OF  SAN  DIEGO. 

The  Chairman.  Do  you  know  on  what  lands  the  vegetables  and  fruits  , 
named  by  th^  last  witness  were  raised! 

Mr.  Hensley.  Some  were  raised  at  San  Marcus,  some  at  Oneonta, 
and  some  at  Highlands;  some  atCajon  and  different  settlements  through 
the  county. 

The  Chairman.  Kaised  without  irrigation  f 

Mr.  Hensley.  The  larger  portion  of  them.  In  the  San  Marcus  coun- 
try they  are  raised  without  irrigation. 

The  Chairman.  Is  the  country  where  you  do  not  require  irrigation 
extensive  as  compared  with  the  country  that  does  require  it  I 

Mr.  Hensley.  No  ;  the  country  that  will  be  benefited  by  irrigation, 
as  shown  by  our  exhibits,  will  be  two  to  one  as  against  the  land  that 
will  raise  a  full  crop  without  irrigation. 

The  Chairman.  Then  there  is  twice  as  much  land  on  which  you  can 
not  raise  full  crops  without  irrigation  as  there  is  of  the  other  kind  ? 

Mr.  Hensley.  Irrigation  is  necessary  to  raise  a  full  crop  on  twice  the 
quantity  of  land  as  there  is  where  crops  are  raised  without  it. 

STATEMENT  OF  HENET  C.  LANOREHE,  OF  SAN  DIEOO. 

The  Chairman.  What  is  your  profession  ? 

Mr.  La  nrehr.  Civil  engineer. 

The  Charman.  Are  you  familiar  with  San  Diego  County? 

Mr.  Langrehr.  I  am,  sir. 

The  Chairman.  Is  irrigation  practiced  here,  and,  if  so,  to  what  ex- 
tent! 

Mr.  Langrehr.  It  is  practiced  very  little ;  it  is  just  at  the  initial 
point  of  irrigation ;  that  is  all. 

The  Chairman.  Do  you  find  it  necessary  to  produce  all  around  crops  I 

Mr.  Langrehr.  It  is  essential  to  this  count3\ 

The  Chairman.  Can  you  raise  crops  without  irrigation  I 

Mr.  Langrehr.  I  think  some  can ;  but  that  land  is  rather  scarce. 

The  Chairman.  The  area  is  small  ? 

Mr.  Langrehr.  Very  small,  indeed.  By  irrigation  I  believe  we 
could  produce  fifteen  times  as  much  as  we  can  without  it. 

The  Chairman.  What  extent  of  country  have  you  in  this  county  tliat 
is  susceptible  of  irrigation  ? 

Mr.  Langrehr.  About  one-fourth  of  the  entire  county.  There  are 
tliirty-odd  square  miles  that  could  be  supported  by  irrigation. 

The  Chairman.  That  might  be  reclaimed  by  irrigation  ? 

Mr.  Langrehr.  Yes. 

The  Chairman*  From  what  source  would  you  oVitaVu  \Xi^  ^oc^^-^  <^^. 
water  f 
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Mr.  Langueiir.  Part  by  artesian  wells,  part  by  reservoirs,  and  part 
by  canals — about  forty  luiles,  for  instance,  leading  from  the  Colorado  to 
the  interior  of  our  great  desert  here. 

The  Chairman.  If  you  were  to  takeout  the  Colorado  at  the  foothills 
of  the  mountains  it  would  supply  more  than  30  square  miles  ou  that 
side. 

Mr. Langrehr.  Yes. 

The  Chairman.  In  the  30  square  miles  mentioned  do  you  refer  to 
what  is  on  the  west  side  I 

Mr.  Langrehr.  On  the  mountain  side? 

The  Chairman.  On  the  west  side  of  the  mountains.  How  much  is 
on  this  side "? 

Mr.  Langrehr.  I  do  not  know  exactly,  but  it  will  probably  amount  to 
what  1  have  already  stated. 

The  Chairman.  There  are  30  square  miles  on  this  side. 

Mr.  Langrehr.  That  is  the  approximate  amount.  "Water  can  be 
raised  by  artesian  wells,  by  these  underground  rivers  that  we  have  in 
this  county,  underground  streams,  and  also,  as  I  have  said,  by  reser- 
voir sites. 

The  Chairman.  Are  the  reservoir  sites  which  are  in  the  mountains 
on  private  land  or  are  they  on  public  land? 

Mr.  Langrehr.  Some  on  public  land  and  some  on  private  land. 

The  Chairman.  The  public  land  is  reserved;  the  Government  gives 
that  to  the  iriigator. 

Mr.  Langrehr.  1  have  found  some  that  is  part  private  and  part 
public. 

The  Chairman.  Of  course  if  you  take  that  you  will  pay  the  men 
who  have  it  what  it  is  worth? 

Mr.  Langrehr.  Yes. 

The  ('HAiiiMAN.  Of  course  every  man  who  owns  it  will  be  ready  to 
sell  it  for  what  it  is  worth  ? 

Mr.  Langrehr.  Yes.  . 

The  Chairman.  You  represent  the  board  of  supervisors  who  ex- 
teniled  to  the  coniniittoe  the  invitation  on  the  part  of  the  people  of  the 
county  1 

Mr.  Langrehr.  Yes. 


STATEMENT  OF  DOUGLASS  OUNIT,  OF  SAN  DIEOO. 

The  Chairman.  What  is  your  official  position? 

Mr.  Gunn.  I  am  the  mayor  of  San  Diego. 

The  Chairman,  l^ou  have  a  publication  in  your  hand.  Did  yoa 
prepare  that  1 

Mr.  Gunn.  I  did. 

The  Chairman.  What  does  it  represent? 

Mr.  (tUNN.  It  represents  the  climate,  resources,  topography,  produc 
tions,  etc.,  of  this  country. 

The  Chairman.  Do  you  wish  to  file  it  with  the  committee? 

Mr.  Gunn.  Yes.  In  here  there  are  a  number  of  questions  ans- 
wered, questions  relating  to  the  climatic  conditions  of  the  country  and 
its  rain -fall. 

The  Chairman.  You  made  a  report  on  the  Colorado  desert  ? 

Mr.  Gunn.  At  one  time  I  did. 

The  Chairman.  Have  yon  that  report? 

Mr.  Gunn.  Jc  is  embodied  \\\  x\iat.\ioo>L, 
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The  Chairman.  Leaviug  out  wbat  you  find  on  the  sloping  hills  and 
taking;  into  consideration  the  alluvial  land  which  is  in  a  body,  how  much 
laud  is  there  here? 

Mr.  GuNN.  I  can  not  answer  that  question  definitely.  There  are  gen- 
tlemen who  are  capable  of  giving  you  definite  figures  in  regard  to  that, 
and  their  statement  would  be  better  than  a  loose  one  from  me. 


STATEMENT  OF  THOMAS  S.  SEDGWICK,  OF  SAIT  DIEGO. 

The  Chairman.  How  long  have  you  resided  in  San  Diego? 

Mr.  Sedgwick.  I  have  been  making  my  home  here  for  the  last  year. 

The  Chairman.  Yon  have  been  familiar  with  it  how  many  years? 

Mr.  Sedgwick.  Twenty  years. 

The  Chairman.  Have  you  paid  any  attention  to  irrigation  and  the 
water  supply  for  that  purpose  ? 

Mr.  Sedgwick.  To  some  extent,  yes. 

The  Chairman.  Have  you  any  suggestions  to  make  with  regard  to 
the  Sweetwater  Reservoir? 

Mr.  Sedgwick.  No;  I  can  not  say  that  I  have. 

The  Chairman.  Have  you  any  suggestions  to  make  as  to  the  im- 
provements that  might  be  made  in  it? 

Mr.  Sedgwick.  No;  Mr.  Hinton  was  asking  me  some  questions 
about  it  this  morning.  He  asked  me  in  regard  to  the  principles  of  con- 
struction, and  I  ma<le  some  explanations  in  that  direction. 

The  Chairman.  The  Sweetwater  Dam  is  that  which  we  have  vis- 
ited to-day.  Will  you  give  us  a  general  description  of  it  in  the  absence 
of  the  engineer,  Mr.  Schuyler? 

Mr.  Sedgwick.  As  you  observ^id  to-day,  the  dam  is  placed  across 
the  upper  end  of  the  ravine  of  the  Sweetwater  Creek,  some  7  miles 
from  its  debouche  into  San  JDiego  Bay. 

The  dam  is  76  feet  long  at  the  bottom,  and  396  feet  long  at  the  top, 
and  90  feet  high.  Its  thickness  at  the  bottom  is  46  leet,  and  at  the  top 
12  feet,  including  parapet  and  cornice,  with  a  parapet  wall  on  top  on 
the  upstream  side  3J  feet  high  and  2  feet  thick,  and  a  hand-rail  on 
the  down-stream  side.  The  profile  of  the  dam  batters  15  feet  on  the 
up-stream  face  and  19  feet  in  three  slopes  on  the  down-stream  face. 
(See  profile,  fig.  2.) 

The  horizontal  plan  of  the  dam  is  a  curve  of  213  feet  radius. 

The  waste- weir  is  45  feet  long  by  5  feet  depth,  divided  into  eight  sec- 
tions by  masonry  piers,  inclined  on  the  up  stream  face  to  receive  loose 
flash  boards,  which,  when  in  place,  increase  the  depth  of  the  reservoir 
by  5  feet.  A  training-wall  carries  the  waste  water  well  away  from  the 
toot  of  the  dam.  It  is  estimated  that  the  wasteway  will  allow  a  con- 
tinuous flow  from  the  full  reservoir  of  1,500  cubic  feet  of  water  a  second, 
which  is  believed  to  be  about  the  flood  regimen  of  the  stream. 

The  masonry  of  the  dam  is  from  the  rock  forming  the  walls  of  the 
ravine,  laid  in  Portland  cement  mortar,  with  large,  rough  blocks,  un- 
coursed  or  otherwise  ranged,  the  down-stream  face  presenting  an  even 
face. 

The  reservoir  formed  by  this  dam  is  about  3}  miles  long  and  about 
three  fourths  of  a  mile  wide  at  its  widest  place,  covering  720  acres, 
and  has  a  storage  capacity  of  786,390,000  cubic  feet,  equal  to  5,882,- 
248,000  gaHons. 

The  catchment  basin  feeding  the  reservoir  is  estimated  to  cover  186 
square  miles,  flowing  by  the  Sweetwater  River  from  t\i^  ^ow\Xi^\w  >^<^\i^'ek 
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of  the  Cuyaniaca  Mountain,  lying  nearly  east  from  the  Bay  of  San 
Dic^o,  and  about  00  iuWvh  distant. 

The  distributing  system  comprises  67  miles  of  iron  pipes  varying 
from  3G  inches  to  6  inches  diameter,  and  supplies  water  for  irrigation 
to  some  10,000  to  15,000  acres  of  land,  including  the  town  of  National 
City  and  other  outlying  settlements. 


ri-ssj, 


Fin.  2— Soction  of  Sweetwater  dam. 

Q.  Do  you  compreliond  the  princii)les  of  designing  and  constructing 
dams  lor  the  storage  oC  water  f — A.  1  believe  1  do. 

Q.  Will  you  kindly  pre])are  a  short  paper  on  the  subject,  to  beeoi- 
bodii'd  in  the  rr])ort  of  the  committee? — A.  1  will  be  pleased  to  do  80 
to  the  best  of  my  ability. 

EARTH  DAMS. 

Embankments  or  dams  for  obstructing  the  flow  of  streams  to  form 

reservoirs  of  water  may  be  successfully  made  of  earth,  for  moderate 

iici^hts,  especially  if  su\t'.\V>W  c\ay^  cau  be  had  by  excavating  foren- 

Inrgmeiit  of  the  urea,  ov  deY>\\\  vA  vVw.  w^v^wvVw ,^  c>\  \\\  Wv^  Vtfiar  vicinity. 
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In  sach  cases  the  embankments  are  wide  on  the  base  and  have  very 
flat  alopes,  generally  from  2  to  3  feet  horizontally  on  1  of  height.  If 
the  clay  be  of  good  character,  such  a  dam  or  embankment  will  generally  , 
be  impervious  to  the  water;  but  if  the  clay  beof  uncertainimpervious- 
ness,  a  core  of  puddled  clay  or  a  thin  wall  of  masonry  may  be  ];)laced 
in  the  middle  of  the  embankment  to  render  it  water-tight. 

The  slopes  are  nsually  faced  with  hand-laid  protection  of  stone  or 
brick,  clay  tiles,  or  even  boards,'  to  protect  the  slopes  from  wear  by 
overflowing  water,  and  from  sliding^  which  is  prevented  by  the  weight 
of  the  paving.  If  the  embankment  is  to  be  constructed  with  a  view  to 
allow  it  to  be  submerged  when  the  stream  is  in  flood,  the  top  of  the 
embankment  and  its  down-stream  slope  should  be  covered  with  a  gootl 
quality  of  pavement  to  prevent  injury  from  drift  Ukely  to  be  carried 
over  the  dam  in  flood  stages  of  the  obstructed  stream.  Often  the  waste- 
way  extends  along  a  part  only  of  the  dam,  or  is  placed  at  either  end 
thereof,  as  may  be  indicated  by  some  favorable  coudition  of  the  local- 


FiQ.  1— Xelbertrees  reservoir  embankmsat,  Palslej.  Eugluid. 

ity.  Figure  1  shows  an  earth-embankment  dam  of  this  description, 
which  is  a  good  example  of  English  practice. 

The  original  surface  of  the  ground  on  which  such  an  embankment  is 
to  be  built  should  be  removed  to  a  stratum  of  consistent  material  of 
clay  or  earth,  or  to  an  underlying  rock. 

There  is  no  mathematical  principle  of  mechanics  necessary  to  be  ap- 
plied to  the  construction  of  an  earthen  dam,  with  reference  to  its 
weight  and  the  pressure  of  the  impounded  water,  for  the  reason  that 
material  for  the  dam  is  usually  plentifully  at  hand,  and  can  be  so 
economically  obtained  as  to  render  the  cost  of  putting  it  in  the  dam  an 
almost  inconsiderable  item,  with  reference  to  the  importance  of  the 
benefits  to  be  derived  from  the  success  of  the  projected  dam  and  reser- 
voir. Such  a  dam  will  be  of  ample  stability  if  it  be  solidly  made,  but 
it  may  fail  because  of  infiltration  of  water  through  it  when  of  faulty 
construction,  so  that  it  may  crack  from  settlement,  which  may  also 
break  the  puddle  wall. 

There  have  been  a  great  many  such  earth-embankment  dams  ma<1e 
in  India  for  irrigation  purposes,  some  of  which  are  believed  to  be  two 
thousand  years  old.  The  material  is  said  to  have  been  carried  in 
baskets  on  the  heads  of  the  laborers,  and  deposited  so  as  to  have  been 
compacted  by  the  continual  tramping  of  the  workmen,  which  would 
account  for  their  solid  condition.  There  are  many  such  dams  in  Eng- 
land and  in  our  own  Eastern  States. 

When  the  cause  of  the  failure  of  this  type  of  dams  has  l)een  investi- 
gated it  has  generally  been  found  that  the  embankment  had  been  badly 
constructed  or  had  lieen  carelessly  taken  care  of.  Such  a  dam  at  Estre- 
cho  de  Bientee,  Spain,  gave  way  in  the  year  1802,  causing  the  death  of 
COO  people  and  destroying  some  $7,000,000  value  of  property.  In  1804 
the  Dale  Dike  Dam,  near  Sheffield,  England,  05  feet  U\igh^%'ai'^«^%'j^ 
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causing  the  death  of  300  persons  and  destroying  much  property.  la 
1874  a  dam  near  the  town  of  Williarasburgh,  Mass.,  failed,  and  150  pi»r- 
soiis  lost  their  lives  and  $1,000,000  of  property  was  destroyed.  The 
most  disastrous  failure  was  that  of  the  Conemaugh  Dam,  near  Johns- 
town, Pa.,  in  June  this  year  (1889),  completely  washing  away  three  or 
four  villages,  with  a  loss  of  some  3,500  lives  and  millions  of  dollars 
value  of  property.  Unless  the  top  and  slopes  of  earth  dams  are  well 
protected,  the  overflow  water  will  wear  away  the  embankment  and  de- 
stroy the  dam. 

MASONRY  DAMS. 

When  the  valley  of  drainage  desired  to  be  closed  by  a  dam  to  form  a 
reservoir  is  of  less  width,  and  requires  a  higher  dam  than  is  usually 
ventured  to  be  made  in  an  earfch  embankment,  say,  of  70  or  80  feet  iu 
height,  stone  masonry  is  resorted  to  as  the  proper  material  for  the 
dam,  and  the  mathematical  rules  of  applied  mechanics  are  taken  iuto 
consideration  and  applied  to  the  problem  of  proportioning  the  dimen- 
sions of  the  dam  and  disposing  the  forces  acting  on  it  in  accordauce 
with  the  science  of  civil  engineering,  so  as  to  make  the  structure  stable ; 
that  is  to  say,  that  it  must  be  of  such  a  weight  thjit  it  shall  not  he 
pushed  down  stream  nor  overturned  by  the  pressure  of  the  water  in  the 
reservoir. 

The  forces  to  be  considered  in  the  construction  of  a  masonry  dam  are 
the  weight  of  the  masonry  and  the  pressure  of  the  water  resting  against 
it.  The  weight  of  the  material  of  the  dam  resting  on  its  foundations 
is  readily  found. 

The  pressure  of  water  against  the  vertical  face  of  the  dam  at  the  top 
is  equal  to  the  weight  of  a  cubic  foot  of  water  (62^  pounds)  for  the  first 
foot  of  depth,  and  increases  as  the  depth,  so  that  at  a  depth  of  ^  feet  it 
is  162 J  times  the  d«  pth  {C)2hxh).  Now,  as  the  pressure  at  the  to])  is 
nothing  and  at  the  bottouf  G2^  h,  the  average  pressure  is  one-half  of 

62 J  /t,  or  ( -"^J-^^;  and  this  multiplied  by  the  depth  h  gives  the  whole 

pressure  against  the  face  of  h  feet  height,  and      J     x  ^  =   — "^,; '    is 

the  algebraic  expression  for  the  pressure  of  water  on  a  vertical  face  of 
the  height  h. 

It  is  demonstrated  in  the  text-books  on  engineering  that  this  pressure 
acts  by  concentration  at  a  point  two  thirds  of  the  depth  from  the  sur- 
face of  the  water,  if  we  consider  the  case  of  a  dam  of  a  given  height, 
say,  100  feet,  and  100  feet  long,  the  pressure  for  each  foot  of  length  will 

be   ^^J^Ior  ^-^i  ^  ^J^^^^l^^,  or  312,500  pounds,  and  for  the  whole  length 

of  the  dam  312,500x100=31,250,000  pounds.  For  the  purposes  of 
discussion  of  the  sectional  proportions  of  the  dam  it  is  usual  to  consider 
1  foot  only  of  length,  which  section  is  called  its  '^  profile.'' 

Considering  the  dam  to  have  a  profile  of  uniform  thickness,  A  B  C  D, 
Fig.  2,  supporting  100  feet  depth  of  water,  the  pressure  is  312,500  pounds, 
as  has  just  been  computed.  That  the  dam  shall  not  slide  on  its  base, 
it  must  have  a  weight  equal  to  this  pressure.  For  the  purposes  of  this 
discussion  stone  masonry  will  bo  considered  as  having  a  weight  of  150 
pounds  to  the  cubic  foot;  consequently  our  dam  must  have  a  sectional 
or  profile  area,  to  be  found  by  dividing  the  weight  of  the  pressure  F 
(312,500  pounds)  by  the  we\gV\t  v^y  cvibic  foot  of  the  masonry,  which  is 
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f  — ^^--  \  2,083J  cubic  feet  of  masonry  for  each  foot  in  length  of  full 


height.    As  our  dam  is  100  feet  high  its  thickness  must  be 


2083i\ 
100    J 

20.83+  feet  wide  on  O  D,  the  area  of  the  profile  expressing  also  the 
coble  feet  of  one  foot  in  thickness  of  this  profile. 


«^ 


Fio.  2. 


It  is  customary  to  increase  the  computed  dimension  of  width  by  some 
proportion,  as  one-half,  or  by  doubluig  it,  tou\a\it^«lvi\A\\\.^\i"S\v^vi,^^'^58^^ 
iug  the  weight  of  the  dam  proportionately. 


3C4  IRRIGATION  AND   RECLAMATION   OP  ARID    LANDS. 

If  tlios(»  forces — tlio  wo.ifijht  of  the  dam  and  the  preasureof  the  water— 
were  Just  equal,  tlie  dniii  would  yet  remain  in  phicea^aiu8t  sliding,  l)e- 
canst*  of  the  friction  of  the  nnisonry  on  its  base,  which  is  dependeut  on 
its  weight  and  the  surfa<;e  of  contact  at  C  D,  and  has  an  estabUHhtMl 
value  for  stone  masonry  resting  on  a  rock  bed  of  six-tenths  of  1  per 
cent.,  which  is  practically  equivalent  to  increasing  the  weight  of  the 
nitisonry  by  that  proportion.  If  a  good  quality  of  cement  mortarbe  nsetl 
in  bedding  the  nuisonry  on  its  foundation,  the  shearing  resisUinceof  tbe 
mortar  may,  properly,  be  considered. 

OVERTURNING. 

The  probability  of  the  dam  sliding  on  its  base  is  not  the  only  manner 
of  fjiilure  to  be  considere<l.  A  more  important  problem  is  to  so  propor- 
tion the  <liinensions  an<l  profile  that  it  may  not  be  turned  over  dowu 
strc»am  by  the  pressure  of  the  water  in  the  reservoir. 

Keferring  to  the  last  figure  (2)  we  find  the  forces  acting  on  the  dam  to 
be  its  weight,  represented  by  its  center  of  gravity  G,  acting  in  the  ver- 
tical line  &  V,  and  the  water  pressure  F  acting  in  the  horizontal  line 
¥  \\  at  two-thirds  the  depth  of  the  water.  If  from  the  intersection  of 
the  lines  of  action  of  these  forces  at  I  there  be  laid  off,  by  scale,  the  pio- 
port ionate  values  of  the  forces  in  the  direction  in  which  they  act,  we 
shnll  have  the  lines  I  W  and  1  P,  respectively,  each  scaled  to  represent 
312,5(K)  units  (or  31),  the  weight  and  water  pressure  being  equal.  If 
from  Wand  P  the  lines  W  K  and  P  R  be  drawn  parallel,  respectively,  to 
I  P  and  I  W,  there  results  a(sqnare)  parallelograin  I  P  W  R, called  in  i  n- 
gineering  language  the  paiallelogram  offerees,  in  which  the  diagonal 
I  li  is  the  *'  resultant "  of  the  forces,  representing  the  direction  and  value 
of  the  combined  action  of  the  two  forces  I  W  and  IP.  This  value  is 
readily  found  in  this  case  by  the  well-known  geometrical  relation  that 
in  a  right-angled  triangle  the  square  of  the  hypothenuse  (or  diagonal) 
is  equal  to  the  sum  of  the  squares  of  the  sides. 

Tills  resultant  represents  two  principles,  the  first  that  if  its  equiva- 
lent force  were  applied  to  the  masonry,  and  acting  in  that  line,  it  would 
cause  the  masonry  to  slide  on  its  base,  disregarding  friction  of  the  base 
or  the  resistance  of  the  mortar;  the  second,  that  as  the  line  of  the  re- 
sultant passes  out  of,  or  cuts  the  down-stream  face  of  the  dam  at  a 
point  above  the  downstream  toe  D,  its  action  is  to  overturn  the  dam 
by  turning  it  around  the  point  D.  To  resist  and  prevent  such  an  over- 
turning it  has  been  demonstrated  that  the  width  of  the  masonry  on  its 
base  C  I>  must  be  enough  to  bring  the  resultant  I  R  to  cut  the  base 
C  1)  inside  of  the  point  D. 

To  determine  this  width  the  moment  of  the  forces  W  and  F  must  be 
considered.  If  the  masonry,  considered  as  a  column,  were  supported  on 
a  point  at  V  (referring  again  to  Fig.  2),  vertically  under  the  center  of 
gravity  G,  the  downward  action  would  be  equal  to  its  weight,  and  a 
small  force  would  hold  it  in  equilibrium  (upright)  in  the  absence  of  tbe 
water  pressure,  but  if  the  column  were  supported  at  the  point  I)  (as 
shown),  the  downward  action  wouhi  be  much  greater,  so  that  a  great 
force  acting  somewhere  on  the  face  A  C  would  be  required  to  hold  the 
column  in  a  vertical  jmsition.  The  force  of  the  downward  action  of 
the  weight  W  is  tound,  or  represented,  by  multiplying  the  weight  by 
the  perpendicular  distance  from  the  line  of  action  of  the  force,  or 
weight,  to  the  assumed  point  of  sui)port ;  in  this  case  this  distance  is  VD 
equal  half  the  width  of  t\\e  VvA^v.^. 
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This  product  is  said  to  be  the  moment  of  the  weight,  or  force,  W  about 
the  point  D,  minus  in  this  case  312,500  x  10.41+  =  3,253,125  foot-pounds 
moment.  The  force  that,  acting  against  the  face  A  0,  would  bold  the 
column  in  equilibrium,  must  have  an  equal  moment  about  D,  to  be 
found  by  multiplying  the  force  by  its  lever  arm  with  reference  to  the 
same  point  D  mintis  the  perpendicular  distance  from  the  line  of  action  F  P 
of  the  force  F  to  the  point  D,  which  will  be  B  D.  In  the  case  of  the 
water-pressure  force  applied  at  one-third  the  height  ^,  F  O  =  E  D=33J 
feet,  the  moment  is  therefore  (312,500x33 J)  10,416,666  foot.pound8-3i 
times  the  moment  of  the  masonry  weight,  so  that  about  one  third  of 
the  water-pressure  force  would  support  the  column  in  an  upright  posi- 
tion, and  any  greater  force  would  certainly  overturn  it  on  the  toe  D. 

The  moment  of  the  force  F  (water  pressure)  about  the  toe  D  being 
3i  the  moment  of  the  weight  about  the  same  point,  proves  conclusively 
that  the  column,  or  dam,  would  be  overtui'ned  about  D.  To  find  the 
width  of  base  G  H,  such  that  the  column  shall  be  stable  against  over- 
turning, the  moment  of  the  weight  must  equal  the  moment  of  the  water 
pressure  (10,416,666  foot-pounds).  If  the  base  to  be  found  be  repre- 
sented by  a?,  the  area  (and  cubic  feet)  of  the  column  will  be  100  multi- 
plied by  X  (lOOa?)  and  its  weight  that  product  by  150  pounds  to  the 
cubic  foot  (100iPXl50=15,000a?)j  and  this  multiplied  by  the  lever  arm 


of  I  a?  (I)  Sives  (^15000  rr  x  0 


15^=7500^, 

must  be  the  moment  to  equal  10,416,666  foot-pounds.  To  solve  this, 
to  find  the  value  of  Xj  we  must  divide  10,416,666  by  7,500  =  1,388.8888-f 
for  the  value  of  x^,  and  the  square  root  of  this— 37.2678+  =u?,  and 

^x  =  18.6339-f .    Substituting  these  values  for  a?,  and  ^  a?,  in  the  last 

computations  the  results  will  be  for  the  area  and  cubic  feet  of  the  profile 
(100  X  37.2678-f )  3,726.78  feet,  for  the  weight  (3,726.78  by  1.50)  559,011+, 
and  for  the  moment  (559,017  x  18.6339+)  10,416,667  foot-pounds, 
proving  that  if  the  base  O  H  be  taken  as  37.27  feet  the  moment  of  the 
weight  will  equal  the  moment  of  the  water  pressure.  If  now  a  new 
parallelogram  of  the  forces  bo  constructed  (the  center  of  gravity  of  the 
column  having  transferred  to  O,  the  center  of  ATM  H  C,  from  K  the 
intersection  of  the  forces),  we  have  K  P  W  R,  and  the  direction  of  the 
resultant  K  B  cutting  the  toe  H,  indicating  stability. 

If  the  last  found  base  be  increased  by  its  one-half  to  T  =  55.90 
feet,  to  secure  stability,  the  weight  of  the  masonry  will  be  increased 
one-half,  or  to  838,525  pounds.  One-half  this  weight  is  in  excess  of  the 
weight  found  to  resist  sliding  in  respect  of  the  water  pressure  (312,500 
pounds),  an  excess  of  more  than  one-third  (419,262—312,500=106,702), 
which  would  secure  stability  against  sliding,  so  that  if  the  profile  of  the 
dam  should  be  divided  in  half  by  a  diagonal  line  from  A  to  T,  thus 
dividing  the  masonry  into  equal  parts,  we  yet  have  weight  enough  to 
prevent  sliding,  and  finding  the  center  of  gravity  of  the  triangle  ACT, 
at  G,  at  one-third  the  height  and  base  from  G,  and  constructing  a  new 
parallelogram  of  forces  G  P  W  K,  Fig.  3,  we  will  find  that  the  result- 
ant cuts  the  base  inside  the  toe  T,  indicating  stability  with  reference 
to  overturning  about  the  toe  T.  iNTow,  as  there  is  no  material  pressure 
of  water  at  the  top  A  of  the  dam,  indicating  very  little  thickness  of 
masonry  there,  and  finding  that  width  of  base  is  the  requirement  for 
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stability  agaiimt  overturDtng,  we  iu-eled  totUe  couulusioD  that  the  tht 
Mietic  projiiti  of  a  datu  of  stable  equilibiiam  latliat  ot'a  rigbt-anglo 
Iviimtfle,  witb  tlio  water  resting  agaiimt  tbe  perpeudioiilar  side. 

ArguiDeiit  in  nut  iieceHsary  to  show  tlitit  tbitt  form  will  bring  t^' 
quantity  of  masonry  to  tlio  least  iirncticable  weight. 

Congidei'ing  this  triangle  form  of  pruHle  with  reference  to  the  eqaalit; 
of  momeuta  of  tbe  forces  about  tbe  toe  T  (Fig.  3),  we  sball  have  tii 


Fio.  3. 


center  of  gravity  of  the  dam  (G)  at  one-third  of  its  height  above  tb 
base,  and  vertically  above  V,  one-third  of  the  width  of  the  base  C  I 
from  B,  and  twotliinls  of  the  base  from  D, this  lust  distance  bein 
tlte  lever  <irui  lor   the  weight  W.     (Jailing,  again,   the  lieight  of  tli 
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dam  and  depth  of  water  h  (100  feet),  and  its  base  x  equal  G  D, 
the  area  and  cable  of  the  profile  will  be  -  hx  its  weight  ^  hx  by  150 

P^  X  150\  and  its  moment  l^^i?-  by  the  lever  arm  V  D  =  |  a?  (^^  \ 

150  hx       2  X 
Putting  this  in  algebraic  form   — -—   x  -^,  and  completing  themulti- 

plication  we  get  - — , —  =  50 /w?^  for  the  moment  of  the  weight  about 

the  toe  D.  Putting  this  equal  to  the  moment  of  the  water  pressure,  as 
bt^fore, we  have,  substituting  100  for  hy  5,000  ar^  =  10,416,660,  and  dividing 
10,416,666  by  5,000  we  have  for  the  value  of  a?^  2,083.33,  and  extracting 
the  square  root  of  tliis  number  we  find  for  the  value  of  a?  (the  base  O  D 
of  the  dam)  45.6435+  feet,  which  value  will,  if  substituted  for  x  in  the 
last  equation,  make  the  moments  of  the  two  forces  acting  about  D  equal, 

for  the  weight  of  the  profile  of  the  dam  will  be  (^^-^^^^^^^-^^t  x  150^ 

342,326.25  pounds,  wliich  multiplied  by  its  lever  arm,  two-thirds  of 
45.6435+  (30.429+)  gives  10,416,666  foot-pounds,  equal  to  the  moment 
of  the  water  pressure. 

The  weight  of  the  masonry  thus  found  (342,326.25  pounds)  is  nearly 
10  per  cent,  in  excess  ot  the  weight  determined  to  guard  against  sliding 
on  the  base  (312,500  pounds),  so  that  the  profile  just  determined  is 
heavy  enough  to  i»revent  failure  by  sliding. 

As  in  the  case  of  guarding  against  sliding,  so  in  this  case  the  base  of 
the  dam  is  increased  in  width  to  guard  against  overturning,  and  the 
members  of  the  engineering  profession  have  agreed  that  this  increase, 
called  coefficient  of  stability,  shall  be  one-half  of  the  base,  as  above 
determ  ned,  making  the  base  in  this  case  68.465+feet  =  GT.,  only  13.5 
feet  more  than  was  found  for  the  final  base  of  the  masonry  column  dam. 

By  this  increase  of  the  bottom  width  of  the  dam,  its  profile  area  and 
weight  are  increased  one-half,  as  shown  in  the  triangle  OAT,  and  its 
center  of  gravity  is  now  found  at  Q,  at  one-third  of  the  height  and  base 
from  C,  as  for  CAD,  and  acts  in  the  vertical  Q  Y.  For  a  new  paral- 
lelogram of  forces  from  Q  we  shall  have  for  the  water  pressure,  as  be- 
fore, 312,500  pounds,  and  for  the  weight  of  the  masonry  W  (100  x 
68.46  X  150  -^  2)  613,489  pounds.    Completing  the  parallelogram  of 

NoTK. — The  algebraic  expression  of  these  relations  is  as  foUows:  When  h  repre- 
sents the  height  of  the  dam  and  the  contained  water,  calling  the  weight  of  water 
1,  and  of  the  masonry  2.4  (62^X2.4  —  150)  =  lo,  the  moment  of  tlie  water  pressure  will 
be  expressed  by 


2  ^  3  ""  6 


and  the  moment  of  the  masonry  by 


hx     ^^2x      2h3fiw 


Equating  these  expressions,  we  have 


D  b 


DiTiding  by  h  and  reducing  2^o  =  h^  and  ar*  =  _-  and  x  =    P?. .  Substituting  tho 

2w  V2w 

T*lne  of  h  and  n?,  we  have  ;e«  =  -?.»^??  =  2,083.33,  as  before. 

4.b 
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Fio.  5— Ban  Dam,  France. 


forces,  wo  find  that  the  resnltant  cuts  the  base  somewhat  within  the 
point  D.    !Now,a8  C  Y  was  taken  one- third  of  the  base,  O  T  for  line  of 

center  of  gravity  Q,  and  D  T  is  one- 
half  C  D,  it  is  one-third  the  whole 
base,  and  equals  C  Y,  and  there  re- 
mains Y  T  as  the  middle  third  of  tbe 
base  and  it  is  cut  by  the  resnltant 
of  the  acting  forces.  The  result  of 
this  disposition  of  the  forces  with 
reference  to  the  profile,  is  the 
generally  accepted  maxim.  A  ina- 
sonrydam  is  stable  when  the  resultatU 
of  the  forces  acting  upon  it  cuts  the 
base  within  the  middle  third. 

If  the  upstream  face  A  G  of  the 
dam  be  built  with  a  batir  or  slope, 
C  B,  and  the  bottom  width  be  kept 
the  same  as  before,  bringing  T  back 
to  N,  there  will  be  no  change  in  the 
area  or  weight  of  the  profile.  The 
center  of  gravity  will  be  transferred 
upstream  two-thirds  of  C  E,  and 
the  intersection  of  the  line  of  the 
resultant  with  the  base  will  be 
changed  by  an  equal  distance,  but 
will  be  nearer  tbe  down-stream  toe  by  one-third  of  O  B,  reducing  the 
CO  efficient  of  stability  by  that  amount,  but  at  the  same  time  the  weight 
of  the  water  resting  vertically  over  the  upstream  batir  0  E  may  be  con- 
sidered as  increasing  the  weight  acting  on  the  base  E  N,  and  also  of 
the  force  W. 

If  there  should  be  such  a  condition  of  over-fullness  of  the  reservoir 
as  would  cause  the  water  to  over- 
flow to  a  depth  of  10  feet,  the  ^ 
l)ressure  F  would  be  increased, 
and  the  point  of  action  raised 
accordingly,  reducing  the  stabil- 
ity of  the  dam  proportionately. 
To  avoid  this  effect  a  spill  or 
waste- way  is  provided,  gener- 
ally at  one  end  of  the  dam, 
through  which  the  surplus  water 
is  allowed  to  flow  away.  The 
waste- way  should  have  a  capac- 
ity equal  to  the  greatest  known 
flood  flow  of  the  stream  to  be 
obstructed  to  form  the  reservoir. 
The  dam  may  receive  shocks 
from  waves,  or  masses  of  ice 
floating  on  the  surface  of  the 
water  of  the  reservoir,  which 
would  to  some  extent  affect 
the  stability  of  the  narrow  top 
of  the  trijingular  dam.  To 
guard  against  this  effect,  and  to, 
nt  the  same  time,  provide  a  convenient  road- way  from  end  to  end  of  the 
damy  the  top  is  given  u.>v\dt\\,  i!!^  \j.,\N\i\v.\i\^  ^dded  to  the  clown  stream 


Fig.  0.— Terrace  Dam. 
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Fio.  7.— Perair  Dam. 


slope  A  T  or  A  N,  in  a  curved  form,  as  shown ;  and  if  a  parapet  wall 

be  placed  on  the  up-stream  face,  as  shown,  to  prevent  a  flood  over- 
flow and  cause  the  surplus 
water  to  flow  through  the 
waste- way,  we  phall  have  a 
complete  dam;  and  if,  fur- 
ther, we  give  the  faces 
slightly  curved  batirs,  as 
shown  by  the  curved  lines, 
we  will  have  the  standard 
scientific  form  of  profile  for 
masonry  dams  as  showu  by 
the  profiles  of  the  Ban,  Ter- 
nay,  Habra,  and  Terrasse 
Dams  in  France,  where  the 
profile  and  stability  of  ma- 
sonry dams  have  been  most 
thoroughly  investigated  and 
many  dams  built.  (See  Figs. 
5,  6,7,  8,  and  9.) 

The  value  found  for  x,  on 
page  367  (45.64-f )  may  be 
taken  for  a  constant  ratio  of 
base  to  height  (0.456),  for  a 
difference  in  weight  of  25 

|K>ands  per  cubic  foot  in  the  masonry  woidd  not  materially  afl'ect  the 

stability  of  the  dam. 

The  condition  that  the  resultant  of  forces  shall  cut  the  middle  third 

of  the  base  is  an  arbitrary  precept  for  a  coefficient  of  safety,  and  it 

might  be  assumed  that  were  the  resultant  to  cut  the  base  within  the 

second,  fourth,  or  fifth,  or  even  sixth  of  the  base  from  the  down-stream 

toe,  the  dam  would  yet  be  stable,*  and  because  the  cement  mortar 

acts  with  a  tensile  force  of,  say,  10  tons  per  square  foot  at  the  face  A  C 

or  A  B,  to  prevent  a  rising  or  ruprute 

of  the  up-stream  face,  it  enters  into 

tlie  co-efficient  of  stability,  and  may 

be  considered  as  so  much   weight 

added  to  the  masonry,  in  the  same 

way  as  the  column  of  water  resting 

over  the  up-stream  batir  A  D ;  and 

considering  these  forces  (weights) 

as  acting  at  the  up-stream  face,  the 

center  of  gravity    of   the  profile 

would  be  somewhat  nearer  the  up- 
stream face,  and  the  side  G  W  of 

the  parallelogram  of  forces  would 

be  lengthened,  and  the  resultant 

would  be  brought  farther  within  the 

base. 
The  engineering  profession  is  not 

agreed  as  to  the  precept  of  stability 

of  a  dam  built  on  a  curved  plan,  as 

in  the  case  of  the  Sweetwater  Dam, 

which  has  been  described  and  a  profile  given. 


Fig.  8.— Ternay  Uaiii. 


^Be<lnciDg  the  co-efflcioiit  of  safety  to  oQQ-fourtU  or  oi^e-fifth  or  oim-sUtilXs 
138  A  J^TQh  U~^'4^ 
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The  mo8t  notable  case  is  that  of  Bear  Valley  Dam,  near  San  Ber- 
nardino, Ca].,  which,  above  a 
bottom  face,  is  46  teet  higb, 
2^  feet  wide  at  top,  and  only 
8|  feet  wide  at  bottom.  Its 
plan  is  on  a  curve  of  about 
250  feet  radius,  and  the  result- 
ant of  forces  <5uts  the  base 
some  15  feet  outside  of  the 
down-stream  toe. 

If  the  dam  is  so  well  buUt 
as  to  resist  overturning  as  a 
solid  segment  of  a  ring,  the 
center  of  gravity  being  be- 
tween the  segment  and  its 
chord,  yet  we  must  infer  that 
the  dam  is  held  in  place  be- 
cause cemented  to  its  foanda- 
tion,  a  force  that  may  in  good 
Fio.  0— Halm  Dam,  Algeria.  Cementation   amount    to  20 

tons  per  square  foot. 


THE  CONSTRUCTION  OP  THE  SWEETWATER  DAM,*  BY  JAMES  D.  SCHUY- 
LER, M.  AM.  SOC.  C.  E.  - 

The  qnestion  of  an  adequate  water  supply  for  irrigation  as  weU  as  for  the  domestic 
use  of  cities  and  towns  is  one  which  in  San  Diego  County,  Cal.,  necessarily  involves 
storage  reservoirs.  The  streams  of  the  county  are  of  an  intermittent  character.  The 
mountain  ranges  in  which  thoy  head  and  from  which  they  flow  to  the  coast  do  not 
generally  exceed  6,000  to  6,500  feet  in  elevation — an  altitude  too  low  in  the  latitnde 
of  San  Diego  to  maintain  perpetual  snow  upon  their  summits,  or  even  to  retain  snch 
I>roportion  of  the  winter  precipitation  .is  comes  in  the  form  of  snow  (not  usually 
more  than  10  per  cent.)  for  more  than  a  few  days  or  weeks.  As  a  result  the  streams 
are  torrential  in  winter  and  carry  large  volumes  of  water,  but  in  summer  aud  fall, 
when  most  needed  for  irrigation,  are  almost  dry  for  20  to  30  miles  of  their  lower  conree, 
with  the  exception  of  certain  seasons  of  such  unusual  rainfall  that  no  irrigation  is 
required — seasons  that  come  at  rare  intervals.  Ordinarily  the  streams  in  summer 
reverse  the  usual  order  of  nature,  and  are  largest  at  the  small  end,  and  to  get  a  water 
supply  the  engineer  must  either  go  far  back  into  the  mountains  and  gather  together 
a  number  of  small  living  streams  and  springs  and  pipe  them  out  long  distances,  or 
construct  dam  and  storage  reservoirs  to  retain  the  winter  floods.  Fortunately  nature 
has  compensated  for  the  existing  conditions  by  providing  numerous  favorable  sites 
for  such  construction,  and  every  stream  of  importance  in  the  county  has  available 
sites  for  storage  dams  of  largo  capacity.  A  number  of  water  companies  are  eufjagcd 
in  preparing  for  extensive  works  of  this  character,  which,  when  completed,  wiU  pro- 
vide irrigation  facilities  for  several  hundred  thousand  acres  of  land  otherwise  un- 
productive. 

This  era  of  development  was  inaugurated  but  recently,  and  the  first  completed 
work  of  the  character  is  the  Sweetwater  Dam  and  Reservoir  and  the  extensive  pipe 
system  reaching  out  from  it. 

The  circumstances  which  led  to  the  building  of  the  dam  were  that  the  San  Die^o 
Land  and  Town  Company  (a  first  cousin  of  the  Atchison,  Topeka  and  Santa  ¥6  Rail- 
way), owned  a  large  body  of  fertile  and  desirable  mesa  and  valley  lands  bordering  on 
San  Diego  Bay,  adjacent  to  San  Diego  on  the  south,  which  were  unsalable  without 
water  to  irrigate  them.  These  lands  constitute  the  greater  part  of  the  **  Raucho  de 
la  Naciou,"  including  the  town  site  of  National  City,  which  also  languished  with 
thirst.  The  Sweetwater  River  passes  nearly  through  the  center  of  the  lands,  aud  is 
of  the  nature  described — intermittent  in  flow,  at  least  for  many  miles  above  its  mouth. 

The  first  storm  or  two  of  the  rainy  season  is  absorbed  by  the  thirsty  earth,  and  the 

*  Summarized  by  order  oitlie  c\va,\tma.\i  itom  **  T^auaactions  of  the  American  So- 
ciety  Qf  Civil  Engineers,"  ^oyerobet^  l^'Sfe. 
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^^reuiii  j;enorally  does  not  begin  llowing  into  the  bay  nntil  Ijitc  in  Dcecnibrr  or  in 
J^^uuary.  After  each  beuvy  storm  thereafter  its  vohmie  will  reach  500  to  1,000  cubic 
;;^oet  per  second  for  a  few  days,  and  within  a  fortnight  recede  to  10  cubic  feet  per 
^  ecoiid. 

>  .  The  last  severe  storms  of  the  rainy  season  are  usually  in  March,  and  the  How  of 

Y  ho  stream  will  generally  dwindle  to  1  or  2  cubic  feet  per  second  by  June  1,  which 

^Vmount  may  be  maintained  through  the  remainder  of  the  year,  but  not  .always. 

\blie   large  supply  running  to  waste  each   year,  followed  by  months   of  scarcity, 

latnrally  suggested  storage,  and  the  first  canon  above  the  mouth  of  the  stream  was 

leleoted  as  the  place  to  accomplish  the  object.     This  narrow  gorge,  7  miles  oast  of 

ibe  bay,  is  a  deep  and  narrow  cut,  half  a  mile  in  length,  through  a  dike  of  trap 

rook  or  trachyte  that  intersected  the  valley  of  the  Sweetwater,  leaving  above  it  a 

broad  level  valley  some  3  miles  long,  one-iiuartcr  to  tlirte-quarters  of  a  mile  in  width. 

TliiA  is  the  site  of  the  reservoir  formed  by  the  dam  built  at  the  head  of  the  gorge. 

Tlie  construction  of  this  dam  was  decided  n])on  and  work  begun  in  November,  188(). 
X*be  original  plan  designed  was  a  narrow  wall  of  concrete  masonry,  50  feet  high,  10 
i^set  wide  at  bottom,  3  feet  on  top,  arched  up-stream.  On  the  up])er  side  an  embank- 
mont  of  loose  earth  was  to  be  filled  in  :jgainst  the  masonry  wii  11  to  its  full  height. 
.AAer  two  months'  work  had  developed  the  character  of  the  design,  the  jdan  was  dis- 
af>pruved  by  the  management,  and  the  writer  was  called  upon  to  design  a  suitable 
B^ractnreand  execute  its  construction.  Some  l^;5r),00(>  had  already  been  expended, 
and   iu  order  to  utilize  as  nuich  of  the  old  work  as  possible  the  new  structure  was 

Sliftnned  to  rest  upon  and  incase  the  foundations  already  laid.  This  decision  in- 
nenced  to  seme  extent  the  radius  of  the  arch  of  the  new  dam,  as  well  as  its  position 
ndlfttive  to  the  axis  of  the  cafion  and  the  location  of  the  anchorage  on  the  sides. 
In  otber  words,  to  avoid  throwing  away  the  work  already  done,  the  new  work  was 
adapted  to  the  old  in  a  way  that  ultimat(^ly  incnMised  the  length  of  the  dam  on  the 
orest  somewhat  more  than  would  have  been  net'cssary  by  shifting  the  ])()ini  of  radius 
^o  ono  side  of  the  central  axis  of  the  canon,  and  making  the  radius  somewhat  shorter 
lliaii  it  otherwise  would  have  been.  An  engineer  is  sometimes  driven  to  adaptations 
of  tliissort  against  his  judgment,  to  save,  or  to  give  the  appearance  of  saving,  the 
poolcets  of  his  employers. 

Tlie  motlifications  of  the  original  plan   were  r.adical  ones.     The  combination  of 
earth  and  masonry  was  rejected,  as  it  seemed  to  the  writer  that  water  alone  was 
aiifHoicntly  heavy  for  tlui  nnisonry  wall  to  8n]»port  without  adding  the- last  straw  on 
llie  camel's  back,  of  a  mass  of  saturated  earth.    A  grar\'ity  i)rofile  was  adopted,  and 
vnbble  masonry  formetl  of  blocks  of  stone  up  to  4  tons  weight  av as  substituted  for 
l^astanl  concrete  composed  of  cement  mortar,  with  small  stones  rammed  into  it,  which 
bad  been  previously  used.     JJo  much  of  the  old  j)lan  was  retained,  however,  as  1o 
fbmi  an  embankment  50  feet  wide  on  top,  10  to  15  feet  high  across  the  canon,  against 
tho  face  of  the  wall,  but  clay  well  rammed  in  layers  was  substituted  for  the  silt  an<l 
c|uickHiind  loosely  damx)ed,  with  which  the  dam  was  formerly  b(?ing  made.    The  ob- 
ject of  this  clay  tilling  was  to  cut  off  poHsible  seams  iu  the  bed  ro(;k  underneath  the 
«lani  and  reduce  the  pressure  on  the  structure.     The  top  of  the  embankment  is  70 
leet  below  tho  toj)  of  the  dam. 

The  foundation, — After  the  bowlders,  sand,  and  gravel  had  been  stripped  from  the 
iNUieof  the  dam  on  either  side  of  tho  old  work,  the  bed  rock  was  found  t<»  be  very 
irregular  in  surface,  presenting  the  ai)i)earance  of  a  number  of  iiyramids  and  cones 
thrown  heterogoneously  together,  but  bound  solidly  in  one  mass  and  well  polish«'d 
"by  attrition.  The  rock  was  very  close  in  texture  and  exceedingly  hard.  No  atteinjJt 
-was  made  to  cutout  the  bed  in  the  level  benches,  as  the  unevenness  of  the^  bottom, 
as  Baturo  left  it,  gave  the  assuriuice  that  whatever  movement  might  occur  in  the 
structure  built  on  such  a  base  there  could  be  no  possibility  of  its  8lipi»ing  or  sliding 
on  the  base.  Wherever  there  were  seams  in  the  rock  they  were  invariably  occupied 
by  roots,  and  the  excavation  was  carried  down  till  the  scams  i)in(!hed  out  and  tlu^ 
roots  disappeared.  The  rock  was  then  thoroughly  scrubbed  by  hand,  and  a  thin 
I^Tont  of  pure  cement  applied  with  brooms,  tilling  the  minutest  crevices  and  angles 
in  the  rock,  before  starting  the  masonry. 

The  side  walls  of  the  cafion  required  more  excavation  to  reach  a  satisfactory 
anchorage  than  the  bottom.  The  north  side  was  composed  of  shattered  rock  scor(>d 
with  innumerable  seams  filled  with  red  clay.  In  thismaterial  the  excavation  was 
carried  to  a  depth  (perpendicular  to  the  slope)  of  "20  to  25  feet  before  a  solid  ledge 
free  from  seams  was  encountered.  This  le<lge  lay  with  a  slope  nearly  parallel  with 
the  surface  slope,  and  in  directi(m  so  n(^arly  parallel  to  the  radial  line  of  the 
cnrve  of  the  dam  that  it  could  not  havc^  been  better  placed  to  receive  the  arch  thrust 
ami  formed  a  natural  skewback.  This  was  carefully  stripped  and  treate<l  with 
ceuieiit  grout  in  the  same  manner  as  the  base. 

The  abutnient  on  the  south  side  was  against  the  end  of  a  dike  of  trap  rock,  cross- 
in);  over  the  hills  to  the  south  in  a  direction  nearly  parallel  to  ;v\\\u>V'^^^'^'^^V;^^^'^*^'*^^'^'^ 
tbo  ceut*T  of  radius  and  dipping  wt-stward  at  an  an«;\e  oV  -.vN^mxt  \vi  vV^^yw^a  ^waw  \\\vi 
vertJooJ.    AAer  cutting  into  the  face  of  this  rock  5  to  10  is^^\>  «\V  ttfevuw^ ,  ViK>>a»v>  wv^Vvi- 
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rijil  was  stripped  away,  and  a  bedding  that  was  deemed  suflQciintly  good  was  ob- 
taintMl,  although  the  rock  was  not  as  free  from  seams  nor  as  solid  in  mass  as  the 
north  abutment.  However,  the  entire  foundation  is  an  admirable  one,  of  rock  in 
phu'o  throughont. 

The  plan. — The  original  height  of  50  feet  was  arbitrarily  adopted  at  the  begioDing 
of  the  work,  without  any  special  investigation  of  the  quantity  of  water  to  be  stored 
by  a  dam  of  that  lieight,  but  was  ^'  guessed''  to  be  sufficient  for  present  necessities, 
and  tlio  estimato  of  its  cost  was  considered  t>>  be  about  .the  limit  of  the  expeuditarc 
the  company  cared  to  make  on  an  experimental  scheme.  There  was  an  immediate 
and  pressing  need  for  water,  the  rainy  season  was  passing,  and  it  was  desired  to  get 
up  a  ])art  of  the  structure  as  rapidly  as  possible  in  orderly  catch  a  x>artial  supply  fur 
the  coming  summer.  Accordingly,  in  compliance  with  this  desire,  the  fonndntiou 
was  rai)idly  laid  and  the  structure  hurriedly  carried  up  to  a  point  where  it  wad  safe 
to  begin  catchment.  The  base  of  the  dam  was  laid  with  a  width  of :%  feet,  and  at  a 
height  of  about  15  feet  above  the  lowest  course  it  was  drawn  in  to  a  thickness  of 
24  feet.  At  this  level  (whosii  elevation  above  tide  is  140  feet)  the  lowest  pipes  pass 
through  the  dam.  Above  this  level  the  structure  was  carried  to  a  height  of  45  feet, 
with  a  top  width  of  5  feet,  base  as  stated  of  24  feet,  face  batter  (up-stream)  of  1  tofi. 
In  anticipation  of  a  probable  addition  to  the  height  of  the  dam  in  future,  the  back 
was  biiiit  in  three  steps,  to  give  an  opportunity  ot  bonding  the  new  work  to  the  old. 
The  ])rolile  of  this  portion  of  the  structure  is  shown  in  Plate  XXX.  It  was  a  gravity 
prolile,  whose  line  of  pressure  passed  within  the  inner  third  of  the  base.  It  was  con- 
structed in  arch  form,  convex  to  the  stream,  on  a  radius  of  225  feet  on  the  face  Udo 
at  top. 

During  construction  the  stream  was  carried  in  a  conduit  30  inches  square  throagh 
the  masonry  near  the  bottom  of  the  original  creek  bed.  But  one  storm  of  the  season 
of  188()-'87  (a  dry  one)  swelled  the  creek  sufficiently  to  exceed  the  capacity  of  this 
conduit,  and  then  it  rose  and  ran  over  the  top  of  the  masonry  for  two  days  only,  with- 
out injury.  This  occurred  February  14  and  15,  1887,  when  the  flow  reached  a  maxi- 
mum of  about  500  cubic  feet  i)er  second.  The  gate  at  the  upper  end  of  the  condnit 
was  finally  closed  A])ril  20,  1887,  and  the  conduit  was  filled  solid  with  masonry  from 
below.     From  that  time  until  June  1,  the  catchment  was  about  80,000,000  gallons. 

By  the  Ist  of  June  the  structure,  as  idanned,  was  completed  to  the  heiij^bt  of  CO  feet 
aboVe  the  bottom,  10  feet  higher  than  the  height  originally  contemplated.  It  cou- 
tained  about  7,.^)U0  cubic  yards  of  masonry  and  had  cost,  all  told  (including  the  pre- 
liminary expcnnu'uts),  about^lOO,000.  Meantime,  surveys  of  the  reservoir  basiu  and 
water-Hlicd  had  dcveloiiod  the  fact  that  the  60-foot  dam  would  impound  1,221  million 
gallons,  when^as,  its  extension  to  DO  feet  in  height  would  give  a  capacity  of  nearly 
live  tinicH  that  quantity,  or  r>,b82  million  gallons.  Also  that  the  area  of "^the  water- 
shed tribniary  to  the  dam  is  about  18G  square  mile«,  of  which  one-third  is  above  an 
t'lcvation  of  3,000  foot,  and  between  that  elevation  and  6,500  feet.  The  water-shed 
was  evitlently  aniph^  to  Justily  the  hope  that  the  greater  reservoir  would  be  filled 
almost  every  year  of  ordinary  rain-fall.  The  increased  volume  of  water  stored  would- 
so  larj^ely  extc^nd  the  utility  of  the  works,  and  give  so  considerable  increase  insecur- 
ity against  tlui  disasU'is  following  a  severe  drought,  that  the  increased  expense  of  ex- 
tending the  Iieiglit  of  the  dam  while  the  working  force  aud  plant  were  on  the  ground 
and  fully  organized,  seenuMl  to  be  immediately  justiliable.  These  arguments  were 
enilxxlied  in  a  rc])oit,  which  was  favorably  considered  by  the  directors  of  the  com- 
lumy,  and  orders  were  given,  about  a  fortnight  before  the  60-foot  dam  was  com- 
pleted, to  extend  the  slrueturo  to  a  lieight  of  90  feet. 

This  somewhat  extended  account  of  the  growth  of  the  enterprise  from  small  begin- 
nings is  necessary  to  an  understanding  of  the  causes  that  led  to  the  building  of  the 
struct  lire  in  t  wo  sect  ions  rather  than  as  a  mass.  The  fact  is  that  the  work  was  nearly 
half  (lone  before  all  the  (conditions  were  thoroughly  understood — conditions  which 
ordinarily  in  works  of  such  niairnitnde  and  importance  are  known,  studied,  and  ex- 
haustively (liscnssed  preliniinary  to  the  beginning  of  any  work  whatever. 

In  (lesii;ning  the  i)lan  of  the  higher  structure,  greater  reliance  was  i^laced  u]K>n  the 
arched  form  than  in  the  lower  dam,  then  approaching  completion.  The  prolile 
adopted  was  on«^  whi(di  theoretically  gave  stability  by  its  own  gravity,  but  without 
as  large-  a  factor  of  safety.  The  line  of  pressure  falls  about  the  center  of  the  lower 
third.  It  was  reasoned  that  as  the  foundation  was  as  near  perfection  as  can  be  gen- 
erally found,  a]>])rehension  on  that  score  was  unnecessary — and  the  source  or  the 
failnre  of  such  of  tln^  great  niasonry  dams  of  the  world  as  have  given  way — insecure 
foundation — need  not  be  regarded  as  a  factor  in  this  case.  It  one  can  imagine  a 
monolith  to  be  carved  in  the  form  of  a  true  arch,  of  such  weight  and  dimension  that 
any  section  of  it  is  caj)al)le  of  withstanding  the  pressure  of  quiet  water  against  it  to 
its  full  heiixht,  without  sliding  or  overturning,  and  such  a  monolith  be  firmly  wedged 
bctwe(Mi  th(^  rock-boiind  wallsof  a  narrow  canon,  thepossibility  of  its  being  ruptunnl. 
(iisjthicrd,  or  dest  royed  Ironi  water  [)ressnre  alone  can  not  readily  be  conceived.  Now, 
it'hy  tin',  use  of  rich  ceu\ei\\  umvVviT  uw^  \V\t  Wftt  of  buildine  stone  a  stmcturc  l»e 
formed  of  the  same  dimcus'ious  a.ud  Vu  tVvi  ft3»m'6  \jo^\\;\wi^  Vo\^ va^Ume  becoiuea  virt- 
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nally  a  nioi,iolith,  based  on  the  firmest  of  bed-rock,  its  stability  must  be  equally  as- 
sariDg  to  the  mind. 

The  diinensions  adopted  were  the  following:  Base,  46  feet ;  top  thickness,  12  feet; 
height,  90  feet ;  radius  of  arch,  222  feet  on  line  of  face  at  top.  The  face  batter  of  1 
to  5  was  carried  to  within  6  feet  of  the  top ;  thence  to  the  top  of  the  parapet  wall, 
vertical.  The  batter  on  the  back  started  at  the  top  with  I  to  3  for  28  feet ;  thence  1 
to  4  for  32  feet;  thence  1  to  6  to  the  coping. 

Tlie  construction, — When  the  new  work  was  begun  at  the  base  of  the  completed 
structure,  special' care  was  taken  to  secure  a  perfect  footing  for  the  toe.  When  the 
foundation  was  stripped  it  was  found  that  there  was  a  slight  leakage  at  various 
points  along  the  bottom  of  the  masonry,  amounting  altogether  to  about  10,000  gal- 
lons daily.  The  only  perceptible  leakage  through  the  masonry  was  along  the  sides 
of  the  waste  conduit,  which  had  been  recently  filled  in,  although  there  were  moist 
spots  all  along  near  the  bottom. 

All  the  leakage  was  entirely  cut  off  by  the  new  work,  although  it  was  necessary 
to  carry  up  small  well-holes  alongside  the  old  masonry  to  within  about  15  feet  of  the 
level  of  the  water  surface  in  the  reservoir,  and  keep  them  pumped  out,  before  it  was 
safe  to  close  them  entirely.  Water  was  standing  in  the  reservoir  at  a  height  of  about 
35  feet  above  the  base  of  the  dam,  and  the  small  quantity  of  leakage,  and  the  ease  with 
which  it  was  stopped,  was  considered  a  favorable  test  of  the  superior  quality  of  the 
masonry. 

The  stone  used  was  of  two  grades,  a  dark  blue  and  a  gray  metamorphic  rock,  im- 
pregnated with  iron.  The  gray  stone  is  full  of  minute  quartz  crystals,  and  is  of 
slightly  less  specific  gravity  than  the  blue  stone,  which  carries  more  iron.  It  was 
obtained  from  a  quarry  opened  in  the  face  of  a  vertical  cliff  over  100  feet  high,  situ- 
ated 800  feet  below  the  dam.  It  has  no  well-defined  cleavage,  and  broke  out  in 
irregular  masses,  although  generally  having  one  or  more  tolerably  smooth  faces.  Nu- 
merous tests  of  its  specific  gravity  gave  its  weight  as  175  to  200  pounds  per  cubic 
foot.  The  average  weight  of  the  masonry  in  place  was  estimated  at  104  pounds  per 
cabic  foot,  which  was  the  value  used  in  the  calculation  of  stability  and  strains. 

Portland  cement  of  the  best  obtainable  quality  was  used  in  the  proportion  of  one 
part  of  cement  to  three  parts  of  sharp  river  sand.  For  the  upi^er  4  feet  next  to  the 
water  a  richer  mixture  of  one  to  two  was  used.    The  sand  was  clean,  sharp,  and  of 

the  most  suitable  degree  of  coarseness  to  make  the  best  of  mortar. 

#  #  *  #   '  »  *  » 

The  work  was  completed  April  7, 1888,  having  occupied  sixteen  months  in  construc- 
tion, including  two  months  of  delay  on  account  of  shortage  of  cement. 
The  total  volume  of  masonry  laid  was  as  follows; 

Cnbic  yards. 

In  the  dam  proper , -. 19,269.0 

In  the  wa«teway 481.2 

In  the  inlet  tower 376.8 

In  the  conduit  from  dam  to  tower 182.0 

Jn  the  gate-houses 71.0 

In  various  accessories 127.0 

Total 20,507.0 

In  this  work  17,562  barrels  of  cement  were  used,  an  average  of  1.17  cubic  yards  of 
masonry  per  barrel  of  cement. 

The  total  cost  of  the  dam  was  $234,074.11,  distributed  as  follows: 

Plant:  Tools,  etc $6,236.76 

Materials : 

Cement $63,111.03 

Cement  hauling 8,614.18 

Lumber 2,408.08 

Iron  work 4,915.99 

Pipes,  gates,  etc 5,152.58 

Miscellaneous  materials,  powder,  etc 3, 229. 84 

87, 431. 70 

Labor : 

Common  and  skilled  labor 93,590.55 

Foremen 6,866.49 

Teams 19,696.12 

Engi  neering,  salaries  and  expenses 10, 555. 20 

Clerical  work 653.88 

Earth  work  (contract) 7,666.51 

Misoellaneons  expenses 1,376.90 

140, 405. 65 

Total ^n\,^1\.\\ 
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Tin;  crisl  i>f  till'  III >wiiK<!  tract  for  tliA  rpservoiriH not  tnclnded  in  tbe above.  AlitU« 
liver  ouif-lmlf  I  lilt  IttiKl  coat.  $lti,4^.D:t.  The  reiiiaiudi^r  io  in  1itif;ation  uuder an  Ml iun 
III  iiiiiidi-miiatioii.  A  tiiu]  Uiu^u juiy  iiui1«t  tliu  atiuiiiluH  of  "  liuoiu  "  priota  awarded 
tho  iKvntT  turn  ail  nei.;  ur  u  tittle  iici^r  (100,IHXI  for  lAnil,  nno-ibml  ofwhicltsaa 
wortlilrtut,  niid  lliu  r<:inaiudi-r  iiii improved.  Thio  Jiid{;nioiit  is  being  contosted  b«Ibi« 
the  Snjiraiiie  Court.  Tlie  clearing  and  fn'obbing  of  about  300  ucrea  of  tbo  reurvoir 
luwiii  umt  8lU,80cJ.4U. 

The  traninivas. — TbiH  imjiortant  ailjauct  to  tliedam  wu8  carefolly  considered  snd 
|iriiiiiirlioiieU  to  i^aiTy  tbo  ^iroliflble  inuximain  flow  of  tbo  stream  that  may  be  pr««eiitnl 
liir  <liHi;bart;n,  with  a  fiill  reservoir.  It  is  locatod  at  tUo  soiitb  end  nf  tbe  stnictnre, 
ami  \h  4<t  t'uot  in  loii{;tli  iiy  5  feot  in  iluptb,  divided  into  ei^bt  bays  of  5  feet  e»ek. 
Tbi^Hr  bayH  nro  fonneil  liy  iiion  of  masonry,  net  at  right  an^i'.s  to  tbe  £on,  and  pre- 
vidiul  willi  ntcn)Hi<s  on  Ibo  upper  face,  in  wliiuii  Iooho  llaHb-bnarilif  of  ;j-iiicb  plank  reat 
■in  au  inrliiui  uf  ItTi  dofcrees  from  Iliu  vortical.  Any  set  of  boarils  may  lie  removed  from 
lop  III  botlxiiii,  (ir  tbe  wal.i;r  may  be  belil  at  snccesaivo  levels  from  tbe  top  to  tbe  bot- 
tom »f  I  be  wi'ir  by  roinoviiif;  tbe  tnp  boards  all  tbe  way  across.  The  water  fallinK 
ovcrtlii'  weir  dropx  intfl  a  HorieH  of  {hmiIh,  3  fiet  deep,  which  relievo  tbo  strnctiire  of  ' 
Nhiiek,  and  fassi-H  down  an  iMi'liiiedpIauunitbafallof  1  to  10,  iiutil  it  is  carried  away 
fmin  lliu  ilatn  a  iliHlauue  of  TiO  feot,  and  then  plunKes  into  tlie  cu&od  below.  Tlie 
capadt.vof  llie  wusleway  isabont  1,500  oubic  feet i>or  second.  This  ma;  beiucreawd 
III  about  I.HtNl  enliiu  feet  pi^r  second  by  opeuioK  ^  ;]0-iacb  blow-ntf  gate  in  the  miiu 
jiiiw  Iflow  tlie  dam, 

'Jkrialrl  l[)irer.~-Tliis  struotare  is  located  uO  feet  above  tbe  dam,  nearly  oppoait«iU 
t^iiiliT.  It  islinilt  of  moAOury,  with  cement  mortar  mixed  two  to  one,  plastered  nut- 
side  and  in  with  two  coals  of  mortar  iiiixtxl  wiih  onoof  sand  to  one  of  cement.  It  is 
Ki  I'ei't.  Hipiaro  at  tlio  Ijase  for  a  height  of  lOfoet,  where  ilH  form  is  changed  to  a  heia- 

f [1)11,  with  walls  (il'a  uniform  (bickuess  of  11  feet  to  the  top.  Each  of  tbe  sides  of  tint 
lONagon  iiii'aHnnt  It  fn^t  on  the  interior  face.  Into  the  walla  of  tbe  tower  are  built 
Novon  ciist-iriiu  ellHtwH,  at  un  elevation  of  lU  feet  apart  from  bottom  to  top,  tbe  apper 
one  tii'iiijt  10  fiMit  lielow  tiigh-wuter  line.  Tbe  bell-montbs  of  the  elbows  open  np- 
wanl,  and  an'  onlinarily  cliiai'^1  with  a  plain  valve  or  cover  of  iron.  Tbe  design  is  I o 
draw  wal<'r  Iroiii  tlio  surface  at  whatever  stage  it  maybe.  When  anyone  cover  is  re- 
moved, a  bosket  mreeii  Is  lowered  in  its  plaee,  fitting  closely  into  the  mouth  nf  tti« 
ellKiw.  Tliroc  piiH-s  paM  Itirongti  the  dam  and  enter  the  tower  at  the  bottom,  Tb« 
two  lowent  )ilpes  are  of  cast-iron,  14  and  IB  inches  in  diameter  respectively,  and  lie 
side  by  side.  They  are  eneasi'il  in  ciincreto  throuRbout,  from  the  tower  to  the  dsoi. 
(>n  to]>  of  them  IH  built  a  coDdiiit  of  masonry  witTi  a  circnlar  oritioe  40  inches  in  iti- 
iinieter,  foniied  of  walls  :I0  in<'.ttcs  in  diameter,  in  double  arches.  This  condnit  leadA 
from  tlio  Interior  of  tlio  tower  to  tbo  center  of  the  dam,  wbcro  it  Joins  apipeof  i-incb 
boilor-iniii,  :Ut  iiiclieit  iu  diaiiiot^ir,  It'ailiiig  to  tlie  main  gate  immediately  below  lite 
dam,  iiiid  from  thisgate  w  can'Icd  tlie  main  pipe  lino  down  the  valley-     Tbe  auiailer 

Iiipes  lire  not  at  prchent  used,  except  tosnpply  a  hydraulic  ram  throwing  water  to  lliu 
:eepi'r'H  tionso  <iii  the  hilt,  l.'iO  feet  abovK,  and  to  drain  the  tower  wheit  all  tlie  valven 
nro  Hliiit.  TIk'v  are  inte.inled  to  be  used  for  Dnpplying  a  turbine  and  pump  to  throw 
watpiT  to  a  higher  level  than  tlie  dam  will  now  reaeli. 

Aa  ail  illnatratidii  of  the  fact  that  masonr.v  laid  in  Poilland  cement  in  tbe  propor- 
tion of  two  of  sand  In  one  of  cement  may  be  made  water-tight  with  care  exercised  in 
laying,  this  tower,  and  tlie  conduit  trading  from  it,  may  be  cited.  When  they  are 
empty  I  lie  pretisnn;  fl'om  the  oiitnide  at  present  is  aomewhat  more  than  20  pounilii|irr 
wpiare  Inch  on  the  (Hindaitaiid  at  the  bottom  of  the  tower,  and  there  is  no  leakage  in 
either  ofltiem. 

Ttr  rmtrroir. — Rci\  clay  soil  roiistitutes  tbo  bed  of  the  reservoir  baain,  or  the  uiujor 
porliiin,  outside  of  1  be  old  river-bed  and  bottoms,  and  is  of  an  Impervious  natnn. 
Tlie  following  table  of  area  and  contents  of  reservoir  is  presented: 
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per  iTiit.  of  the  ciipacitv  of  tlie  renervoir  is  within  lhpu| 
tliiit  40  |ier  rent,  is  within  the  last  10  feet.  This  f.'irl  i< 
t  tie  fluctuation  of  head  ou  the  mains  after  the  reservoir  i 
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once  filled,  and  cons^^itiites  one  of  the  reasons  for  increasing  the  height  of  the  strnct- 
ure,  &n  it  cuahles  the  establishment  of  the  probable  limit  of  irrigation  on  the  lands 
below,  at  a  line  not  lower  than  25  to  35  feet  from  the  top  of  the  dam.  The  irrigable 
area  was  thus  largely  increased,  by  reason  of  the  decrease  in  flnctuation  of  depth  in 
ihe  reservoir. 

There  has  been  no  lack  of  wiseacres  who  predicted  the  failure  of  the  enterprise  as  a 
permanent  irrigation  scheme ;  and  some  of  the  most  intelligent  citizens  of  the  conn- 
try  criticised  the  location  of  the  reservoir  so  near  the  mouth  of  the  stream,  on  account 
of  its  presume<l  liability  to  obliteration  as  a  reservoir  by  reason  of  the  deposit  of 
8Aud  and  silt.  A  careful  examination  of  the  Avater  of  the  stream  at  flood  lime,  when 
it  was  most  heavily  charged  with  sediment,  convinced  the  writer  that  fears  of  this 
nature  were  groundless.  An  estimate  made,  within* reasonable  limits,  in^'icated  one 
thousand  years  as  the  time  when  it  might  be  expected  to  fill.  Samples  taken  by  the 
State  engineer  department  of  California  of  the  water  of  the  Yuba,  Bear,  and  Ameri- 
icanHivers,  immediately  below  the  hydraulic  mines,  yielded  an  average  of  only  about 
one  half  of  one  per  cent,  of  sediment.  Were  the  Sweetwater  as  heavily  charged,  it 
might  fill  the  reservoir  basin  in  one  to  two  hundred  years,  but  the  voids  would  still 
coutain  a  considerable  volume  of  water  that  would  drain  ont  and  be  .available,  and 
the  utility  of  the  reservoir  would  not  be  destroyed  if  it  were  entirely  filled  with  sand. 

The  diaiributinff  system. — From  the  dam  to  the  lower  end  of  the  canon,  l,fiOO  feet, 
tbe  main  pipe  is  36  inches  in  diameter,  and  covered  with  masonry  laid  iu  lime  mortar, 
plastered  with  cement.  From  this  point  it  is  reduced  to  30  inches  diameter,  andfoU 
lows  the  valley  for  5  miles,  and  thence  rises  to  the  top  of  the  Chula  Vista  Mesa  92 
feet  above  sea  level.  Its  entire  length  is  29,800  feet,  and  at  its  terminus  the  water 
18  divided  into  two  24-inch  pipes,  one  running  south  1  mile,  the  other  west  half  a  mile, 
where  it  is  reduced  to  18  inches  diameter,  and  is  carried  northward  to  and  through 
National  City. 

At  the  terminus  of  the  3G-inch  main  a  blow-off  gate  is  located,  to  be  used  as  a  re- 
lief to  the  wasteway  of  the  dam  in  case  of  a  sudden  flood  which  might  exceed  the 
capacity  of  the  wasteway,  or  to  draw  ott'  the  water  from  the  reservoir  if,  for  any 
canse,  it  was  desired  to  do  so. 

Wrought-irou  i)ipes  were  used  throughout.  The  total  length  of  mains  and  laterals 
that  have  been  laid  is  58  miles,  with  5^  miles  on  hand  to  be  laid  this  season.  They 
are  of  thi-ee  classes,  viz,  straight  double  riveted  pipe;  converse  lock  joint,  kala- 
miiied  lap- welded  tube ;  and  spiral  riveted  pipe.  About  16  per  cent,  of  tho'pipe  was 
of  the  first  class,  72  per  cent,  of  the  second,  and  12  per  cent,  of  the  third. 

The  introduction  of  spiral  pi])e  into  the  system  was  unfortunate,  at^  it  does  not 
Btand  the  test  of  transportation  across  the  continent,  and  will  have  to  be  taken  up 
and  specially  treated  to  make  it  water  tight.  It  will  answer  very  well  for  sub-irri- 
gation, if  it  could  be  properly  controlled,  but  as  it  is  laid  in  streets  and  avenues  that 
system  is  not  desirable  or  conducive  to  comfort  in  traveling. 

The  total  cost  of  the  pipe  lines  was  as  follows : 

Pipe $301,928.80 

Freight 39,1^3.03 

Distribution , 6,271.06 

Gates 1,849.62 

Materials,  tools,  etc 5. 932.  .')7 

Right  of  way  and  miscellaneous  expenses 2, 968. 00 

Pipe  laying 144,630.78 

Total 502,763.86 

Probable  duty  of  ihe  works. — One  of  the  most  interesting  questions  to  the  stock- 
liolders  of  the  company  is  the  result  that  may  be  reasonably  expected  in  the  way  of 
irrigation  from  such  a  reservoir.  The  assumption  is  made  that  in  average  years,  say 
three  out  of  five,  the  water-shed  will  yield  a  sufficient  supply  to  fill  the  reservoir,  be- 
sides maintaining  the  consumption  through  the  rainy  season,  thus  starting  on  the 
irrigation  season  about  May  1st  with  a  full  reservoir.  From  May  1st  to  October  1st 
is  the  average  season  of  irrigation — about  150  days.  Whore  pipe  distribution  is  in 
use,  a  fair  average  allowance  in  southern  California  is  a  duty  of  10  acres  per  miner's 
inch  (500  acres  per  cubic  foot  per  second).  There  are  instances  of  a  much  higher 
daty  having  been  attained — a  duty  of  oven  40  acres  per  miners'  inch  having  been  ac- 
complished in  one  place.  Allotting  700,000,000  gallons  for  the  annual  consumption 
of  Natioual  City,  and  for  loss  by  evaporation  during  the  su!  mer  months,  the  re- 
mainder would  yield  a  flow  of  2,000  miner's  inches  y)er  day  for  200  days  ;  with  a  duty 
of  10  acr38  per  inch,  this  amount  would  irrigate  20,000  acres.  In  the  course  of  time 
it  is  expected  that  a  duty  as  high  as  20  acres  per  inch  will  be  reached,  in  which  event 
a  reservoir  full  may  bo  extended  over  two  years'  time,  and  still  irrigate  20,000  acres, 
and  afford  a  domestic  supply  to  the  town  of  National  City. 
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Water  rigUtH,  giving  to  the  purchaHer  uimply  the  privilege  of  becomiug  a  castonior 
for  water,  have  beeu  sold  on  the  San  Diego  Flume  Company  flume  at  the  rate  oi 
$*^,000  per  miner's  inch.  At  this  rate  the  value  of  tlie  irrigation  snpply  of  the  reser- 
voir is  $4)000,000.  The  construction  of  the  works  has  already  added  a  valne  ot 
$1)500,000  to  ihe  principal  tract  of  5,000  acres  which  has  been  supplied  with  a  com- 
plete system  of  water  pipes,  and  another  million  to  the  valne  of  towji  property  iu 
National  City,  and  lands  in  its  immediate  vicinity. 


STATEMENT  OF  WILLIAM  DENTON,  OF  SAN  DIEOO. 

The  Chairman.  You  are  familiar  with  the  Colorado  Desert  1 

Mr.  Denton.  Yes. 

The  Chairman.  Have  you  reported  on  it  several  times  f 

Mr.  Denton.  Yes. 

The  Chairman.  Are  you  willing  to  furnish  us  a  copy  of  your  report! 

Mr.  Denton.  I  gave  extracts  to  Mr.  Berry,  of  the  Union,  and  if  I 
had  time  I  would  be  willing  to  present  the  committee  with  a  copy. 

The  Chairman.  Will  you  send  it  to  Washington  at  any  time  within 
six  weeks  ? 

Mr.  Denton.  1  will  do  so.  It  will  afford  me  a  great  deal  of  pleasure 
to  send  it. 

Adjourned. 

paper  prepared  by  WILLIAM  DENTON. 

Ajjreeably  to  request,  I  have  the  pleasnro  of  submitting  my  report  upon  the  baBin 
of  tiie  Colorado,  situated  iu  San  Diego  County,  and  in  the  northeastern  part  of  the 
northern  district  of  the  peninsula  ot  Baja  California,  Mexico,  although  a  portion  of 
this  basin  is  iu  Mexico  and  outside  of  the  jurisdiction  of  the  United  States,  and  might 
at  first  glance  appear  irrelevant  to  the  matter  which  I  propose  to  discuss;  but  that 
])art  of  the  basin  situated  north  of  the  boundary  line  between  the  United  States  and 
Mexico  is,  practically  speaking,  dependent  upon  the  "Mexican  side  as  a  medium  tlirough 
which  wat«a-mu8tbe  introduced  for  the  irrigation  of  an  im[)ortantpartof  the  territory 
under  considerntion.  'i'lie  area  of  the  land  north  of  the  boundary  line  (United  States) 
Ihat  is  susceptible  of  cultivation  through  irrigation  is  approximately  1.797,120  acres. 
Of  this  area,  l,li:J(),IJ2U  acres,  owing  10  its  situation,  would  be  irrigated  from  theColo- 
lado  River,  the  rest,  4()0,800  acres,  from  reservoirs  that  could  be  made  in  Jacnme, 
Carizo,  upper  Vallecitos,  San  Felipe,  which  would  collect  annually  in  the  vicinity  of 
50,000,000,000  gallons  of  water,  sufticient  if  economically  used  to  irrigate  by  pipe  all 
that  portion  of  territory  on  both  sides  of  the  basin,  situated  at  a  higher  elevation 
than  the  canal,  lands  formed  from  the  washings  from  the  surrounding  mountains,  not 
from  the  alluvial  deposits  from  the  Colorado  River  or  the  marine  deposits  of  the  Gulf 
of  California,  of  which  most  certainly  the  central  and  lower  portions  of  the  Colorado 
Basin  are  composed. 

Although  desirable  to  build  the  entire  canal  upon  United  States  territory,  it  woald 
be  impracticable  to  attempt  it,  owing  to  the  heavy  excavations  and  embankments, 
logether  with  shifting  sand  hills  that  would  be  encountered  for  a  great  d  istance,  which 
would  bo  not  only  very  expensive,  but  a  hindrance  of  such  a  character  that  it  may 
be  considered  at  ])resent  impracticable.  There  is  no  doubt  in  my  mind  that  the  time 
will  arrive  when  these  lands  will  become  so  valuable  that  an  outlay  -wiuild  be  war- 
ranted for  the  construction  of  such  a  canal  from  some  point  on  the  Colorado  River 
at  a  sullicient  elevation  to  enter  the  Colorado  Basin  at  its  northeast  extremity, 
branching  at  that  point  and  running  down  both  sides  of  the  basin  to  the  boundary 
line,  thus  irrigating  all  the  lands  in  the  Colorado  Basin  between  the  foot-hills,  and 
carrying  a  sulhcient  velocity  to  keep  a  clear  channel.  On  account  of  the  turbidity 
of  the  water,  velocity  will  require  serious  considera  ion. 

Under  existing  circumstances  I  would  suggest  that  the  Colorado  River  be  taken  as 
a  medium  to  irrigate  the  greater  portion  of  the  lands  alluded  to.  that  the  matter  be 
made  international,  that  a  canal  be  made  (the  main  trunk)  through  Mexican  terri- 
tory from  the  Colorado  River  to  the  Cucupah  Range  ot  mountains,  say  a  distance  of 
()0  miles,  at  a  point  near  the  Siete  Pozos  (seven  wells),  that  the  canal  bo  tapped  with 
a  branch  canal,  taking  it  through  the  sand  hills  at  a  natural  opening  near  that  point, 
theiK^e  following  the  eastern  side  of  the  basin  with  the  canal  to  the  northeast  ex- 
iremity  of  the  basin  and  as  much  fartAiGV  aa  \)08sible,  thence  tapx>ing  the  main  canal 
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wear  the  Cacupah  Rai^ge,  following  the  western  side  of  the  basiu^  meeting  the  canal 
that  circnits  the  eastern  side  (see  map).  Naturally  flood-gates  would  be  established  ou 
the  canal  at  suitable  points,  thus  controlling  the  water  supply  as  to  quantity.  An- 
other plan  :  Making  the  objective  or  initial  point  the  Colorado  River,  so  that  in  pass- 
ing Pilot  Knob,  in  United  States  territory,  the  bed  oi  the  canal  would  be  200  feet 
above  sea-level,  and  466  feet  above  the  lowest  point  near  Salton,  in  the  Colorado 
Basin,  the  bed  of  the  canal  being  15  feet  in  width,  with  slopes  of  60  degrees.  Carry- 
ing a  depth  of  5  feet  of  water  with  sufficient  fall  the  canal  would  have  an  easy  flow, 
bearing  a  large  volume  of  water  nearly  the  entire  round  of  the  basin,  not,  however, 
on  the  lino  of  canal  laid  down  and  shown  on  the  accompanying  map,  but  more  or  less 
like  that  shown  by  the  dotted  lines  in  red  ink.  However,  the  dotted  line  does  not  ex- 
tend a  sufficient  distance  up  the  river  to  give  the  200  feet  at  Pilot  Knob.  The  entire 
line  of  the  canal  in  the  latter  method  would  be  in  United  States  territory.  It  would, 
however,  be  expensive,  demanding  a  large  amount  of  fluming ;  also  in  passing  through 
the  sand  hills  the  flume  would  have  to  be  boardered  over  tight.  However,  before  any 
of  these  suggestions  (the  smallest  of  which  would  require  a  large  outlay)  could  be 
acted  upon  thorough  surveys  would  have  to  be  made,  when,  alter  the  subject  had 
received  mature  consideration,  the  most  feasible  plan  of  irrigation  could  bo  deter- 
mined upon. 

Formation  of  the  soil. — The  central  portion  of  the  basin  is  formed  by  alluvial  and  ma- 
rine deposits  from  the  Colorado  River  and  the  Gulf  of  California,  composed  of  decom- 
posed vegetable  matter,  lime,  and  phosphorus,  a  great  deal  of  it  sufficiently  rich  to 
export  as  a  fertilizer.  It  is  an  erroneous  idea  to  suppose  that  the  basin  is  a  deposit  of 
alkalies,  when  in  the  basin  proper  there  is  hardly  any  of  that  commodity.  On  the 
eastern  slope,  it  is  true  that  there  are  portions  of  the  country  impregnated  with  alka- 
lies, but  not  so  much  so  but  that  mangel-wurzel,  beets,  date  palm,  sugar-cane,  and 
tobacco  could  be  grown  in  great  abundance,  as  it  is  a  well-known  fact  that  those 
articles  thrive  better  in  alkaline  soils  than  in  others.  All  plants  require  salts  of 
some  kind  for  their  nourishment ;  they  are  continual  absorbers.  I  am  now  speaking 
of  the  general  character  of  the  soil,  and  do  not  wish  to  be  understood  as  inferring  that 
there  are  not  some  patches  on  this  immense  tract  that  are  not  impregnated  with 
alkali  and  sulphur,  so  as  to  make  the  existence  of  vegetable  life  an  impossibility.  I 
know  that  such  is  the  case.  But  comparatively  speaking,  taking  the  whole  into  con- 
sideration, the  alkaline  patches  alluded  to  would  cut  no  figure. 

Having  paid  more  attention  to  that  portion  of  the  Colorado  Basin  (during  the  last 
sixteen  years)  situated  in  Mexico  south  of  the  boundary  line  between  the  United 
States  and  Mexico,  which  is  of  a  similar  character  as  to  formation  and  composition, 
I  will  give  you  the  advantage  of  my  experience  and  knowledge,  both  in  regard  to  Its 
resources  and  proper  mode  of  development  and  ntilizatif  n,  and  which  would  apply 
equally  to  that  part  of  the  basin  that  exists  in  the  United  States,  altbough,  to  a  groat 
extent  equal  in  soil,  it  must  be  taken  into  consideration  that  circumstances  have  not 
admitted  it  to  be  clothed  with  the  prolific  growths  of  vegetation  that  is  to  be  found 
on  the  Mexican  side  of  the  line,  for  the  reasons  that  it  has  been  debarred  the  privi- 
lege of  receiving  seed  at  the  time  of  overflows,  owing  to  the  land  a  short  distance 
Mouth  of  the  boundary  line  having  become  raised  by  the  deposits  of  alluvium  at  the 
time  of  the  overflows,  likewise  aided  by  the  winds  collecting  matter  which  has  formed 
a  backbone  or  elevation  that  now  prevents  the  water  from  passing  over.  New  River, 
and  that  called  the  Rio  in  Medio  (Middle  River),  at  the  time  of  the  overflow,  water 
the  basin.  Middle  River's  mouth  is  a  long  distance  above  tide- water.  Nof  so  that  of 
New  River.  The  latter  is  caused  by  the  backing  up  of  the  waters  of  the  Colorado 
Kiver  by  the  tide  of  the  Gulf  of  California  at  the  time  of  the  freshets,  produced  by 
the  melting  of  the  snows.  The  Colorado  River  runs  at  a  velocity  of  7^  miles  per 
hour,  the  Gulf  tide  at  a  velocity  of  10^  miles  an  hour. 

Water  runs  through  the  Rio  in  Medio  nearly  every  year,  at  any  rate  every  freshet, 
but  not  in  sufficient  quantity  to  irrigate  any  great  extent  of  country.  Not  so  with 
New  River;  unless  the  freshet  is  sudden  and  great,  the  water  does  not  reach  farther 
than  the  Hog's  Back,  situated  south  and  immediately  in  the  vicinity  of  Purdy's,  or 
Cerro  del  Volcan,  which  causes  a  barrier  to  the  further  progress  of  the  water  through 
this  channel  (see  section  of  New  River  bed  on  accompanying  map).  Since  this  sur- 
vey was  made  of  New  River,  the  bed  has  tilled  up  considerably  south  of  the  Hog's 
Back,  where  previously  steamers  have  navigated  as  far  as  Promontory  Point;  that 
was  the  Embarcadero  (la  iding)  of  that  section  of  the  country  ;  here  large  quantities 
of  sulphur  were  shipped  on  the  steamer  and  forwarded  to  San  Francisco.  At  this 
writing,  however,  even  a  light-draught  stern-wheel  steamer  can  not  approach  this 
landing  within  400  yards,  except  at  extreme  high  tides.  This,  as  a  matter  of  course, 
couM  be  remedied  by  a  little  dredging  at  a  small  cost.  The  waters  that  couhl  be 
supplied  by  these  rivers  (New  and  del  Medio)  could  be  used  to  very  little  advantage 
witbont  the  aid  of  reservoirs  and  powerful  machinery,  so  that  in  the  event  of  irrigat- 
ing the  lands  alluded  to,  I  would  suggest  the  plan  of  dealing  directly  with  theColo- 
Ttuio  River  at  a  commanding  point,  sufficiently  to  water  a  vast  terviUw^  '^\W\vvcv\>\.\>k& 
farther  aid  of  machinery  or  reservoirs  as  far  as  the  Colorado  ^vsiil^T  \^  <:,QYkc.«6TV!i.<6^. 
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If  it  Hliould  be  tonnd  that  tlio  .siip))lie8  from  the  projected  reservoirs  already  allnded 
to  woro  not  Hiiiticieut  for  those  landH  Hitiiated  <at  an  elevation  oat  of  reach  of  the 
canal  tliat  rir(MiitH  tht)  baflin,  then  by  all  means  I  shonld  advocate  the  construction 
of  reservoirs  of  a  siifficicMit  capacity  to  hold  the  needed  supply,  which  would  have  to 
be  situated  at  proper  distances  apart,  and  elevations  that  would  command  the  situa- 
tion ;  with  siieh  a  necessity,  powerful  machinery  would  be  required  to  lift  the  water 
from  the  canal  to  the  reservoirs. 

The  lands  on  the  Colora<lo  and  New  Rivers,  to  which  I  have  already  referred,  and 
are  more  clearly  set  forth  by  the  accompanying  map,  are  rich  beyond  description,  be- 
inpf  coni[>osed  of  clay  alluvial  frowi  the  Colorado  River  and  marine  dex>osits  from  the 
Gulf  of  California,  a  great  portion  of  which  are  annually  overflowed,  leaving  rich  de- 
posits, which  would  prevent  the  land  becoming  impoverished,  no  matter  how  heavily 
crop]>ed.  The  present  wild  growth  is  a  species  of  wild  hemp  {Sahomica  Mticroearpia), 
hog  weed,  or  wiM  beet,  that  attain  a  height  of  15  and  2(»  feet  and  a  diameter  of  5 
inches.  The  latter  plant  is  valuable  as  lood  for  hogs,  in  its  green  state,  and  when 
dry  it  is  excellent  as  fodder  for  horses  and  cattle.  It  produces  a  large  quantity  of 
seed,  which  fattens  stock  of  all  kinds  very  rapidly.  And  now  a  word  in  regard  to 
th(i  hemp,  which  covers  large  sections  of  the  lauds  described. 

With  reference  to  this  as  a  hemp  country,  we  have  the  evidence  that  it  is  indige- 
nous, of  a  sn])erior  ({uality,  and  at  this  present  moment  there  are  thousands  of  acres 
of  hist  year's  growth  now  standing,  which  simply  requires  to  be  gathered  and  broken 
and  ])lac-e<l  on  the  market.  It  compares  very  favorably  with  the  Kentucky  hemp,  is 
equally  as  strong,  and  nearly  as  fine  a  iibre;  it  makes  an  excellent  article  of  rope, 
matting,  bagging,  and  ])aper,  specimens  of  which  can  be  seen  in  San  Francisco  in  its 
broken,  dressed,  an<l  natural  states.  Although  this  hemp  is  generally  sown  in  ordi- 
nary good  land,  growing  to  a  height  of  7  feet,  and  twice  as  thick  as  a  wheat  straw, 
here  it  grows  to  the  height  of  20  feet,  and  3  inches  in  diameter.  There  can  be  seen 
thousands  of  acres  in  <i  body  that  attains  the  height  of  15  feet,  and  three-fourths  of 
an  inch  in  diameter.  These  plants  are  annuals.  Besides  the  fiber  which  the  hemp 
produces,  it  yields  a  heavy  crop  of  seed,  on  which  animals  greedily  fe«d.  As  a  fatten- 
ing food  there  is  nothing  superior;  besides  large  quantities  of  excellent  oil  could  l)e 
made  and  produced  therefrom.  There  are  other  fibers  in  small  quantities  of  a  finer 
growth.  Annual  grasses  of  a  nutritious  character  grow  here,  which  mature  in  lens 
than  two  months  after  the  waters  recede. 

The  timber  is  cotton  wood,  willow,  and  mesquite.  The  latter  tree  yields  a  fine  nu- 
tritious honey  bean,  which  fattens  all  kinds  of  stock  very  rapidly.  The  soil  is  from 
10  to  40  feet  in  (l<^ptb,  s  rongly  impregnated  with  lime  and  phosphorus,  owing  to  the 
immense  deposits  of  shell-tish  and  other  matters. 

Potal)le  water  c.ni  be  obtained  at  a  depth  of  say  from  10  to  40  feet. 

The  soil  and  climate  of  ^his  section  of  the  country  are  susceptible  of  producinjo; 
cotton,  tobacco,  henip,  which  is  indigenous,  as  well  as  the  Manilla,  New  Zealand, 
Indian,  and  South  Aniericjan  fibers,  of  which  I  should  recommend  the  introduction; 
ric(\  sugar-cane,  sngar-beots,  pepper,  ginger,  peanuts,  sweet  iJotaioes,  x)lautnins, 
bananas,  orangi^s,  grapes,  and  all  fruits  and  cereals  of  temperate  and  semi-tropical 
zones.  Corn  has  attained  the  height  of  25  feet,  yielding  from  three  to  four  ears  of 
rare  proportions  and  quality;  the  Jiuest  field  of  corn  I  have  ever  seen  was  grown  in 
this  basin,  jdanted  by  the  Indians  without  any  cultivation  or  irrigation.  I  feel  sat- 
isfied that  on  the  western  rim  of  this  basin  both  tea  and  Liberia  coffee  would  do 
well.  In  ])ortious  of  Bajai  California  are  grown  rice  and  dates  equal  if  not  superior 
to  any  other  grown  in  the  world.  The  date-palm  grows  prolifically  throughout  the 
peninsula  of  Lower  California,  particularly  the  far-famed  black dato  of  San  Ignacio, 
which  surpasses  all  other  kinds  in  yield,  size,  and  flavor.  This  tree  is  peculiar  in  its 
necessities,  adapting  itself  to  the  most  sterile  and  arid  localities;  after  the  first  year 
of  its  planting  it  requires  no  water.  The  most  inferior  portions  of  this  country,'an(l 
those  inii)regnated  witih  alkali,  can  be  utilized  with  profitable  results  by  the  intro- 
duction of  this  tree.  A  good  healthy  tree  in  full  bearing  will  yield  annually  00 
pounds  (let  us  say  20)  without  looking  after,  except  the  picking  and  drying  of  the 
fruit,  packing,  and  marketing;  after  the  first  year  no  cultivation  or  irrigation  is  re- 
quired. 

Let  us  hear  what  General  Charles  P.  Stone,  who  was  chief  of  commission  for  tht< 
survey  of  the  Occidental  States  of  Mexico,  including  Lower  California  (of  which  I 
had  the  honor  of  being  a  member),  and  who  afterwards  went  to  Egypt  and  formed 
that  army.  Writing  from  there  in  regard  to  the  date-palm  and  the  Colorado  Basin,  in 
answer  to  a  letter  of  General  W.  G.  Le  Due,  Commissioner  of  Agriculture,  in  Wash- 
ington city,  under  date  of  January  28,  1878,  says: 

**War  Office,  Bureau  of  the  Gbnbrax  Staff, 

**  Cairo f  Egypt^  January  28,  187rt. 

"  Sir  :  I  have  the  honor  of  acknowledging  the  receipt  of  your  letter  of  the  3<1  instant, 
'iDformmg  mo  of  the  safe  arrival  of  the  red  <late  seed,  etc. 
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y**  Had  I  known  that  you  desired  to  plant  the  date  seed  in  large  numbers  the  quan- 
tity sent  would  have  been  much  greater,  and  I  have  now  given  orders  for  the  collec- 
tion of  several  thousand  seeds  in  each  of  the  northern  districts,  where  the  best  dates 
are  grown. 

"The  provinces  of  Charkieh,  Gharbish,  and  Dahkaleeych,  as  well  as  the  district  of 
Roseta,  allproduce  in  the  northern  portion  excellent  varieties  of  dates,  the  cultivation 
of  which  is  very  profitable.  From  what  I  have  seen  of  the  date-producing  regions  of 
this  part  of  the  world,  and  from  what  I  know  of  the  desert  of  the  Colorado  between 
Carrisso  Creek  and  Fort  Yuma,  I  am  inclined  to  believe  that  the  greater  portion  of 
the  latter  region  can  be  made  productive  and  very  valuable  by  making  plantations 
of  the  date  palm. 

"  This  tree  not  only  does  not  require  much  water,  but  much  water  is  prejudicial  to 
it,  and  the  climate  of  the  Colorado  Desert  is  singularly  similar  to  that  of  some  of  the 
best  date-producing  districts  here. 

"  In  any  case,  I  feel  asvsured  that  all  of  the  New  River  portion  of  the  Colorado  Des- 
ert would  grow  the  date  tree  without  difficulty. 

**  Such  is  the  opinion  of  an  able  man  with  a  world-wide  reputation,  who  thoroughly 
understood  the  subject  and  whose  word  is  authority." 

Extensive  forests  of  eucalyptus  could  be  planted  which  in  five  years  would  not 
only  beautify  the  surrounding  country  but  would  render  a  respectable  revenue  to  the 
planters,  as  it  affords  an  excellent  timber  for  ship-building,  wagons,  etc.,  and  fire- 
Tvood  equal  to  the  best  maple. 

The  countries  of  which  it  is  indigenous  are  free  from  all  kinds  of  fever,  the  leaf  of 
this  tree  being  an  absorbent  of  malaria,  and  on  account  of  its-sanitary  and  other  use- 
ful properties  large  quantities  of  it  have  been  planted  all  over  the  East  Indies  and 
part  of  Africa  by  orders  of  the  English  and  French  Governments/  Taking  into  con- 
sideration the  extreme  richness  of  the  soil,  and  during  the  greater  portion  of  the 
year  the  mildness  of  the  climate,  there  is  no  reason  why  this  tree  should  not  attain 
the  stately  proportions  that  it  does  in  Australia.  The  sugar-beet,  mangel- wurtzel, 
sugar-cane,  rice,  bananas,  corn,  and  tobacco  could  be  grown  with  great  success  and 
most  profitable  results.  The  pig- weed  {Heracleum,  Bot.),  which  grows  to  such  im- 
mense dimensions,  I  have  already  alluded  to  as  being  of  the  best  family.  There  are 
certain  portions  of  this  basin  that  are  peculiarly  adapted  to  the  production  of  the 
best  tobacco,  sugar-cane,  and  dates ;  I  allude  to  those  slightly  impregnated  with  alka- 
line matter ;  indeed,  the  most  luxuriant  date  trees,  the  most  prolific  growth  of  sugar- 
cane and  beets,  I  have  seen  growing  in  lands  strongly  impregnated  with  alkaline 
matter. 

Any  quantity  of  beets,  mangel-wurtzel,  and  sugar-cane  could  be  grown  on  these 
lands,  which  not  only  would  supply  food  for  immense  herds  of  stock  but  would  yield 
a  large  amount  of  sugar  annually,  which  woald  be  quite  an  item  to  the  commercial 
world,  and  particularly  so  to  San  Diego. 

.  The  climate  is  hot  for  four  months  of  the  year — June,  July,  August,  and  September; 
the  other  eight  months  are  pleasant,  and  during  the  four  very  hot  months  there  is  a 
ventilation  that  does' not  allow  it  to  become  very  oppressive  or  sultry.  The  ventila- 
tion that  I  allude  to  I  attribute  to  the  breeze  which  springs  up  in  the  afternoon  carried 
(I  lu-esume)  by  the  vacuum  which  the  heat  produces  in  the  Mohave  Desert  (this  being 
its  out-lot).  The  cool  air,  comparatively  speaking,  rushes  in  from  the  Gulf  of  Cali- 
fornia, thus  to  an  extent  cooling  the  atmosphere. 

Were  this  country  utilized  by  cultivation,  planted  with  groves  of  trees  adapted  to 
the  climate,  with  the  introduction  of  water  on  a  liberal  scale,  the  whole  face  of  the 
country  would  not  only  be  changed,  but  the  temperature  would  be  decreased  many 
degrees. 

In  conclusion,  I  will  give  you  the  opinion  of  Prof.  Justin  S.  Moore,  president  of 
the  botanical  department  of  the  California  Academy  of  Sciences. 

CaUFORNIA  ACABBMT  OF  SCIENCES, 

•  San  Franoiaoo,  June  16,  1879. 

Dear  Sir  :  You  have  requested  of  me  my  views  of  the  soil,  climate,  and  flora  of 
the  region  of  the  mouth  of  the  Colorado  River,  especially  of  that  portion  lying  below 
the  Algadones  Rancho,  in  Lower  California,  and  extending  westward  therefrom. 

I  have  watched  with  interest  your  efforts  to  bring  this  region  to  the  attention  of 
our  people  of  this  coast,  as  well  as  to  the  notice  of  foreign  immigration  seeking  good 
locations. 

In  the  month  of  February  last,  in  company  with  a  gentleman  well  known  in  com- 
mercial circles  in  California,  I  paid  a  visit  to  the  land  above  mentioned,  in  som(^ 
respects  the  time  of  year  chosen  was  unfortunate,  in  that  the  season  of  veg(^tation 
was  passed  and  everything  showed  to  its  worst  advantage. 

I  must  say,  however,  that  in  every  respect  I  found  things  as  you  represented. 

The  soil  is  of  a  rich  alluvium,  annually  enriched  by  a  deposit  (slight)  from  tiio 
river,  and  a  still  greater  deposit  of  carbonaceous  matter  from  the  deca^  of  tUv^  \v\.v\Vw 
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• 
voji:<'tati()n.     In  no  portion  of  North  Amrrica  liavo  I  Heen  a  soil  that  will  at  all  com* 
])ar«*  with  thiw  in  fertility.     It  closely  resemhles,  hov^over,  the  soil  of  the  delta  of  the 
Nile. 

Ah  to  tlio  tlora  observed  by  me,  I  here^iith  append  a  list ;  I  am  sure  it  is  at  best  a 
meager  list,  hh  (•on)]>are<l  ^  ith  what  might  be  fonnd  in  the  proper  season  of  the 
Gramincea'.  1  have  add«-d  notliiug,  an  both  ilowers  and  seeds  were  absent,  and  cod- 
Hecpieutly  the  H])ecie8  w«'rc  not  determinable.  At  one  or  two  places  I  saw  the  alfalfa 
tliriving  without  irrigation  ;  of  the  Cryptogams  I  saw  but  few,  and  those  as  yet  I 
have  not  detennined.  The  more  usefnl  plants,  which  abound,  are  the  varionB 
HpecieHof  ihv  Prosopitf^  I'arkivsoniaf  SeshaviOj  rhiHhei'tia,  Tessaria,  Sales,  und  Popvliu, 

No  one  who  rides  ilirongh  the  rank  growth  oi' Sesbama,  Philiheriia^  and  Tesaariacan 
tleny  thci  evidences  of  his  senses,  that  in  this  tract  in  to  he  found  as  rirh  soil  ascurth 
aflbrtls,  callable  of  snpjiorting  as  dense  a  po])nlation  as  any  region  on  the  globe.  I 
have,  therefore,  no  lesitation  in  saying  tliat  any  and  all  semi-tropical  plants  may 
theie  be  grown  to  the  greatest  advantag<*  and  with  the  certainty  of  a  large  yield. 

Of  th<'  climate,  I  can  only  say  that  it  resembles  that  of  the  countries  of  the  Old 
World  lying  on  the  same  isogeothermal  line. 

While  it.  is  much  warmer  than  the  climate  of  the  coast  region,  it  is  yet  far  more 
l)leasant  than  that  about  Fort  Yuma. 

This  is  no  doubt  due  to  the  tact  that  a  constant  current  of  air  is  passing  from  the 
(lulf  of  California  inland  to  the  basin  of  the  Color<»do  Desert ;  this  current  is  more  or 
less  laden  with  moisture,  and  so  comes  as  a  refreshing  breeze.  I  can  see  no  cause  to 
{ipi>rehend  anything  like  miasma,  for  the  reason  that  the  presence  of  so  large  a  body 
of  salt,  w-ater,  together  witli  the  constant  air  currents  passing  the  ground,  is  hostile 
to  any  miasmatic  indueuees. 

From  those  who  ha\e  spent  much  time  in  this  region,  and  especially  along  tbe 
rivc^r,  wliere  inisama  might  be  expected  if  anywhere,  I  learn  that  nothing  of  the  kmd 
has  e\er  been  known. 

it  seems  tt>  me,  in  view  of  all  these  circumstances,  that  no  fairer  land,  no  richer 
soil,  or  better  climate  can  he  afforded  on  this  continent. 

But  on(^  tiling  is  needed,  and  that  is  the  hearty  co-operation  of  the  Government  of 
the  Hepublic  of  Mexico  in  the  grand  enterprise  you  have  undertaken,  and  for  whi«h 
you  have  si)ent  and  are  s])eudiug  so  much  of  your  time  and  such  liberal  sums  of 
money.  15ut  for  your  ell'orts,  I  am  sure  our  people  would  not  as  yet  know  of  that 
vast  and  fertile  region. 

Already  you  are  l>egiuuing  to  see  the  fruits  of  your  unremitting  toil. 

Should  now  your  Goverumeut  second  your  labors,  as  they  so  richly  deserve,  I  predict 
that  it  will  be  but  a  short  time  ere  you  will  have  the  pleasure  of  seeing  prosperous 
colonies  settled  on  the  tract,  and  the  entire  frontier  be  reaping  rich  advantage  from 
thriving  coumiunilies,  cherishing  tlu^  arts  and  manufactures,  and  developing  the  re- 
sources of  the  country. 

Very  rcs])ect  fully,  yours, 

Justin  S.  Moore,  A.  M., 
Metnhtr  California  Academy  of  Sciences,  San  FranHsco. 

William  Denton,  Ksq. 
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Parl'inHinia  Aeulcata  Siuu. 

Parlcinsinia  Microplii/lla  Tove. 

Parkinsinia  Tarrei/ena  Watson  (Palo  Verdi). 

Profiopis  Julijlorn  D.  C,    (Algaroba). 

ProHopis  Suhiiftcettfi  '^Tounilla." 

Salia  Long i folia  (Hulil). 

ToperlUH  MaviVifera. 

ChUopsiH  SalUjnu  Dobn,  (Desert  Willows). 

Tcssaria  Uoreaiis  Gray  (Cashamulla  or  arrow  woodV 

Sarvc'.a  Mexicana  Mor.  {(iohcrnadoiaovHidonia), 

PavchariH  Enongi  (Gr(\v). 

Daiura  IHocolvi  Heruh. 

Scshania  Macrocarpa ;  this  is  the  so-called  hemp,  or  Indian  hemp,  as  that  is  an 
Apocyuuui.  Tins  is  a  very  valuable  plant  for  the  tiber,  for  paper-making,  et.c.  It  is 
used  by  the  Indians  for  uiakinir  huts.  There  are  thousands  of  acres  of  it  in  the  tract. 
The  other  line  liber  ioiind  ou  the  tract  may  be  Slmim  Aristatum  (England), 

There  is  another  librous  jdant  which  1  am  sure  will  prove  usefnl  for  paper  stock, 
viz,  PhiUbertai  Uneare,  Var.,  Heterophyllun.     It  is  abundant  and  will  pay.     Of  thn 
gratisen  1  am  nol-  speak,  as  I  did  not  lind  theui  in  a  condition  to  determine. 

Justin  S.  Moore, 
President  Bolaiucol  SecUwi  CaUJorwwx  Acad^m.^  oj  Sci^6«. 
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In  coDclasion,  I  will  say  that  for  the  last  thirty  years  I  have  been  familiar  with 
the  Colorado  Basin  and  its  sarroundings,  and  in  regard  to  the  statement  of  Professor 
Moon%  touching  the  sanitary  condition  of  that  country,  I  can  thoroughly  indorse 
his  statements.  There  is  neither  natural  disease  nor  fever  of  any  description  ; 
nor  have  I  ever  known  or  heard  of  a  case.  As  an  evidence  of  the  salubrity  of  the 
climate,  see  the  Indian  to  the  manor  born.  No  finer  race  of  man  (beautifully  devel- 
oped, free  from  sickness)  exists  on  the  face  of  the  earth.  Professor  Moore  said  that  he 
preferred  to  come  to  the  Colorado  Desert  to  see  the  grander  living  statuary — grander 
than  any  dead  statuary  that  can  be  produced,  in  either  Athens  or  Rome.  He  remarRcd 
that  fact  alone  speaks  for  the  climate  and  soil  of  this  section  of  the  country. 

A  greater  portion  of  the  Colorado  Desert  north  of  the  boundary  line  between  the 
United  States  and  Mexico  is  of  a  similar  character  to  that  which  I  have  just  described, 
having  the  same  composition  and  made  from  the  same  sources,  with  the  same  climate 
and  the  same  necessities,  requiring  the  same  aid,  labor,  intelli«;ence,  and  energy  to 
make  it  yield  vast  wealth  which  would  appear  nearly  incredible,  making  the  entire 
basin  the  wonder  of  the  west,  second  in  importance  to  no  Delta  of  the  Nile  or  any 
other  area  of  the  same  size  on  earth. 

As  an  engineer,  I  have  made  the  utilization  of  that  portion  of  the  basin  below  the 
line,  or  in  Mexican  territory,  a  study  for  many  years,  and  I  think  that  I  fairly  un- 
derstand the  subject,  not  only  in  regard  to  the  plan  tor  irrigation  but  also  as  to  a 
proper  system  of  cultivation  and  cropping.  The  same  system  or  plan  of  oiieration  is 
applicable  to  the  entire  Colorado  Basin. 


STATEMENT  OF  F.  H.  HEALD,  OF  ELSINORE. 

The  Chairman.  Where  do  you  reside,  Mr.  Heald? 

Mr.  Heald.  At  Elsiuore,  San  Diego  County,  Cal. 

The  Chairman.  How  long  have  you  resided  in  southern  California? 

Mr.  Heald.  Since  1877. 

The  Chairman.  At  what  places  ? 

Mr.  Heald.  Los  Angeles,  Pasadena,  and  Elsinore? 

The  Chairman.  How  long  have  you  resided  at  Elsinore  ? 

Mr.  Heald.  Since  June,  1883. 

The  Chairman.  Have  you  had  any  experience  in  irrigation  ? 

Mr.  Heald.  I  have  had  considerable. 

The  Chairman.  Please  state  it. 

Mr.  Heald.  I  have  irrigated  for  myself  and  others  several  years  at 
Los  Angeles  and  Pasadena.  Have  developed  water  by  wells,  tunnels, 
submerged  dams,  and  other  ways,  and  am  conversant  with  the  Los  An- 
geles and  Pasadena  systems  as  well  as  with  others.  1  own  two  artesian 
wells  (hot  water);  also  a  water  system,  supplying  the  city  of  Elsinore, 
(i  to  13  inch  iron  pipe.  I  own  Elsinore  Lake  by  virtue  of  succession  of 
title  to  LaLaguna  Kancho,  No.  495,  descending  from  the  Mexican  Gov- 
ernment, in  which  the  United  States  Government  has  no  vested  rights. 

The  Chairman.  Will  you  state  length,  breadth,  and  depth  of  Elsi- 
uore Lake? 

Mr.  Heald.  It  is  about  G  miles  long,  2.^  (average)  miles  wide,  and 
from  35  to  80  feet  deep,  with  a  crater  or  center,  the  area  and  depth  of 
which  are  unknown  to  me. 

The  Chairman.  What  is  the  source  of  supply  of  Elsiuore  Lake  ? 

Mr.  Heald.  The  San  Jacinto  River  and  its  water  sbed,  and  various 
callous  of  the  Elsinore  Mountains. 

The  Chairman.  What  is  the  area  of  its  water-shed  ? 

Mr.  HEiiLD.  About  522,000  acres. 

The  Chairman.  Is  the  water  of  the  lake  fresh  f 

Mr.  Heald.  It  is  fresh  water  from  mountain  snows  and  rains,  but 
purifies  once  a  year  during  the  summer.  There  is  an  outlet  to  the  lake 
at  Temescal  Creek,  which  flows  into  the  Santa  Ana  River.  The  lake 
does  not  overflow,  except  in  seasons  of  more  than  average  raiu-falU    A 
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dam  could  be  made  at  the  head  of  the  Temescal  CaOou,  which  woold 
increase  the  area  about  2,000  acres  aud  increase  the  depth  30  feet. 

The  Chairman.  How  much  arid  hind  is  there  in  the  vicinity  of  Elsi- 
iiore  which  would  be  benefited  by  irrigation  ? 

Mr.  Heald.  I  estimate  25,000  acres.  Laud  not  needing  irrigation 
I  estimate  4,000  acres.    The  altitude  of  Elsinore  Lake  is  1,280  feet 

The  Chairman.  Could  the  water  be  piped  or  conducted  to  irrigate 
arid  lands  in  this  or  San  Bernardino  County  ? 

Mr.  Ueald.  Yes. 

The  Chairman.  Are  you  in  favor  of  storing  water  in  mountain  c£^od8 
by  means  of  dams  f 

Mr.  Heald.  I  am  not. 
.    The  Chairman.  State  your  reasons. 

Mr.  Heald.  Great  floods  have  occurred  during  my  observation  in 
this  country  in  the  winter  season  after  the  ground  has  become  thor- 
oughly saturated  with  water  and  then  aided  by  a  sudden  and  warm 
rain  which  rushes  down  the  steep  slopes  and  carries  with  it  the  water 
converted  from  melted  snows.  In  this  way  thousands  of  lateral  canons 
and  gulches  pour  their  waters  suddenly  into  the  main  canon  or  river 
(aheady  carrying  all  the  water  which  it  can  with  safety),  creating  a 
volume  and  force  which  no  dam  or  obstruction  created  by  human  hands 
can  withhold.  At  such  a  time  the  breaking  of  a  great  mountain  reser- 
voir and  the  adding  of  its  waters  to  the  flood  might  cause  great  loss  of 
life  and  property.  We  build  for  future  generations  as  well  as  for  our- 
selves, and  must  remember  that  with  water  for  our  arid  lands  our  popa- 
latiou  would  be  continuously  increased. 


FURTHER  STATEMENT  OF  DOUGLASS  GUNN,  MAYOR  OF  SAN  DIEGO. 

This  comity  is  bounded  on  the  north  by  San  Bernardino  and  Los  An- 
geles Counties;  on  the  east  by  the  Colorado  Eiver,  dividing  it  from 
Arizona;  on  the  south  by  the  Mexican  Territory  of  Lower  California; 
on  the  west  by  the  racific  Ocean.  Its  area  is  14,9G9  square  miles,  or 
more  than  9,580,000  acres.  Exclusive  of  the  Colorado  Desert  section 
and  of  the  mountain  country  lying  adjacent  on  the  east,  there  are  over 
3,000,000  acres  of  valley  and  mountain  land  adapted  to  a  diversified 
agriculture  and  grazing.  There  are  several  large  Mexican  grants  in 
the  county,  yet  it  is  true  that  their  aggregate  acreage,  as  compared 
with  the  total  area  (exclusive  of  desert  lands),  is  not  large.  The  figures 
of  the  United  States  surveyor-general's  otiice  give  the  following: 

Acres. 

Total  area 9,580,000 

Mexican  and  Spanish  grants 784,7^3 

Public  lands 8,795,217 


An  a])i)roximately  correct  statement  of  the  lands  of  this  county,  as 
open  to  settlement  and  purchase  (1888),  would  therefore  be  as  follows: 

Acres. 

Total  area  (exclusive  of  desert) 3,00(»,00(» 

Grants  (still  nnsubdivided) .       275,965 

Subdivided  fjjrants fS08,8l8 

Pnblic  lands  (settled  and  nnsettled) 2,215,217 

Two  mountain  ranges  run  through  our  county  from  northwest  to 
southeast,  dividin.cf  it  into  three  districts,  each  possessing  marked  pe- 
eulinritws  of  climato  and  soil. 
The  const  bi*U,  bctweuu  VW.  \\u>vu\Vvx\\\^  -o^wvX  xV^  >^^?y»^ \^  exceedingly 
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fertile;  it.  has  now  three-fourths  of  the  population  and  exhibits  most  of 
the  development  of  the  county.  This  belt  varies  from  25  to  40  miles  in 
width  and  is  about  75  miles  in  length,  comprising  a  series  of  low,  roll- 
ing hills,  or  "mesa"  lands,  as  they  are  termed — plains  and  valleys — 
drained  by  the  Tia  Juana,  Sweetwater,  San  Diego,  San  Bernardo,  San 
Luis  Rey,  and  Santa  Margarita  Eivers,  aud  several  smaller  streams. 
These  streams  are  nearly  all  dry  in  the  summer  months  for  several 
miles  from  their  outlets.  The  San  Diego  is  the  largest  of  them,  and  in 
the  winter  and  spring  is  often  unfordable. 

The  middle  division  of  the  county  lies  mainly  between  the  two  mount- 
ain ranges,  and  comprises  numerous  broad  and  fertile  valleys  and 
plains,  over  which  thousands  of  sheep  and  cattle  may  gaze  all  the  year; 
while  in  the  mountains  are  rich  mineral  deposits  aud  exteusive  forests 
of  timber.  The  natural  wealth  of  this  important  division  of  the  county 
is  very  gi'eat,  and  it  is  capable  of  supporting  a  large  population.  The 
cereals  and  all  the  fruits  of  the  temperate  zone  grow  here  luxuriantly, 
and  the  apple,  the  cherry,  and  ,the  plum  are  especially  at  home.  Or- 
chards are  multiplying  in  this  section. 

The  third,  or  desert  division,  lies  east  of  the  second,  or  San  Jacinto 
range,  of  mountains.  The  peak  of  San  Jacinto,  at  the  northern  end  of 
the  range,  is  the  highest  land  south  of  Mount  San  Bernardino,  rising 
precipitously  to  the  height  of  9,000  feet,  and  its  snow-crowned  summit 
appears  in  strange  contrast  to  the  sweltering  desert  which  it  overlooks. 
AloDg  the  eastern  base  of  this  range  extends  the  great  Ohoahuila  valley, 
50  miles  in  length  by  10  in  width,  connecting  southerly  with  the  valley 
of  the  New  River,  which  flows  from  the  Colorado  in  time  of  freshets  and 
fructities  the  fertile  lands  along  its  bottoms.  The  Southern  Pacific  Eail- 
road  crosses  this  division,  entering  San  Diego  County  from  the  San 
Gorgonio  Pass,  and  running  thence  across  the  desert  southeasterly  to 
Tuma  about  160  miles. 


FURTHER  STATEMENT  OF  T.  S.  VAN  DTKE,  OF  SAN  DIEOO  COUNTT. 

SOILS  AND  THEIR  CULTIVATION. 

San  Diego  is  the  most  difficult  of  all  the  southern  counties  to  exam- 
ine. Its  coast  line,  like  the  southern  coast  line  in  general,  gives  little 
indication  of  what  lies  beyond  it,  and  seemed  almost  worthless  without 
irrigation.  The  thousand  springs  and  streams  of  its  high  mountain 
ranges,  where  the  winter  rains  are  always  heavy  aud  frequent,  and 
"where  tbe  snow  often  lies  several  feet  deep  for  weeks,  sank  from  sight 
in  underground  channels  and  deep  beds  of  granite  sand  miles  back 
from  the  coast  line.  Moreover,  its  arable  lands  are  broken  into  hills  and 
dales,  rolled  alott  in  table-lands,  mountain  valleys,  and  parks,  and  scat- 
tered over  a  space  larger  than  the  State  of  New  Jersey.  This  makes 
it  impossible  for  any  one  to  see  any  considerable  portion  of  it  except  by 
days  of  constant  travel. 

No  one, .then,  can  form  a  correct  idea  of  the  present  value  of  Southern 
California  land  without  knowing  how  the  Oalifornians  themselves 
have  changed  their  opinion  thereof  within  a  few  years.  Up  to  twelve 
or  fifteen  years  ago  the  low  bottom  lands  were  deemed  far  the  most 
valuable ;  the  uplands  or  slopes  being  of  little  use  except  for  stock 
range  and  the  raising  of  hay  and  grain  in  winters  of  abundant  rain.  A 
few  years  ago,  although  it  was  becoming  generally  known  that  tU^  vsjji- 
Janda  were  the  b^t  for  vines  and  fruits^  esv^cvaVi^  \q\v^\xVm%5i5^vi^^^^X 
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iu  the  partition  of  the  lar^e  ninchoH  I  he  bottom  land  was  still  rated  at 
from  three  to  five  times  the  value  of  tlie  best,  uplands.  Not  only  were 
the  bottom  lands  deemed  more  valuable  because  the  surface  was  nearer 
to  water  beneath  and  more  easily  reached  by  water  from  the  larger 
streams,  but  they  were  considered  the  only  really  rieli  lands  there  were. 
The  uplands,  bein|;chard  and  dry,  were  olten  nearly  bare  of  grass,  aud 
what  there  was  seemed  small  beside  the  luxuriant  f^rowth  on  the  loose 
soil  of  the  damp  alluvial  bottoms.  In  time  it  has  been  found  that  the 
uplands  only  need  good  plowing  and  thorough  cultivation  to  equal  in 
l)roduction  the  best  bottom  lands  ;  while  the  warmer  nights  fn  winter, 
cooler  days  in  summer,  their  greater  freedom  I'rom  si>riug  frosts,  com- 
bined with  superiority  in  the  quality  of  nearly  all  fruits,  make  them  far 
better  for  nearly  everything  but  corn,  alfalfa,  and  a  few  other  products. 
The  scale  of  values  has  been  quite  reversed ;  the  uplands  were  irrigable, 
being  about  the  only  lands  now  sought  for  fruit-growing  and  attractive 
homes,  while  the  low  lands  are  used  more  for  pasture  or  ordinary  farm- 
ing. For  this  purpose  they  are  t^till  very  valuable,  but  it  is  a  value 
that  has  close  limits,  while  the  uplands,  being  sought  by  people  of 
wealth  in  pursuit  mainly  of  comfort  and  places  tit  for  the  raising  of  the 
choicest  and  most  tender  fruits,  have  a  constantly  rising  value^  the  end 
of  which  none  can  foresee. 

The  Mexican  method  of  irrigating  was  to  constantly  drench  the  land 
from  their  shallow  ditches.  This  practice  was  blindly  followed  for  years 
by  the  Americans,  who  supposed  that  six  or  seven  months  of  clear, 
warm  weather  would  kill  anything  not  rooted  in  wet  ground.  As  popu- 
lation has  increased  and  irrigable  lands  became  scarce,  moist  lands 
along  the  river  bottoms  were  tried ;  but  it  was  many  a  year  before  any 
one  sui)posed  that  the  dry  uplands  would  raise  anything.  First,  it  was 
discovered  that  these  would  raise  as  good  grain  as  the  low  lands,  pro- 
vidi'd  there  was  winter  rain  enough ;  while  in  winters  of  excessive  rain 
they  would  raise  better  grain,  and  in  some  winters  of  nioderate  rain-fall 
they  would  also  do  better,  because  the  warmer  nights  permitted  con- 
stant growth  while  the  (jolder  nights  of  the  bottomlands  often  checked 
it  until  the  ground  was  dried  out.  As  arable  land  became  scarcer  the 
l)low  crept  gradually  farther  away  from  the  moist  lands  and  up  tlie 
drier  slopes,  until  it  was  gradually  learned  tirst  in  the  north,  then  in 
the  south,  tbat  ground  once  thoroughly  wet,  then  thoroughlj^  plowed 
and  thoroughly  cultivated  during  the  drj^  season,  will  retain  enough 
moisture  up  to  within  a  few  inches  of  the  surface  to  keep  alive  and  iu 
good  condition  during  the  longest,  hottest,  and  driest  summer  almost 
every  kind  of  plant  or  tree  that  is  grown  in  rows  or  hills.  For  some 
things,  such  as  oranges  and  lemons,  this  is  generally  insuflficient  to 
raise  a  good  quality  of  fruit.  For  others,  such  as  raisins,  decidiious 
fruit,  when  the  trees  are  well  grown,  corn,  potatoes,  etc.,  it  may  also  be 
insufficient  to  produce  very  ])rolitable  results  in  some  years.  In  no  case 
is  it  quite  equal  to  the  same  thorough  cultivation  combined  with  a  lit- 
tle judicious  irrigation.  The  arable  soils  of  Southern  GaHfornia,  thoujjb 
very  varied,  may  be  classed  under  two  heads,  the  granite  and  the 
adobe,  though  there  is  sometimes  a  mixture  of  the  two  that  at  first 
glance  resembles  pure  adobe. 

The  adobe  is  mainly  clay  and  is  of  four  prominent  colors,  though 
these  sometimes  shade  into  one  another.  These  are  dark,  light-grayish 
brown,  red,  and  dark  brown.  Tliey  are  all  very  strong  soils,  probably 
standing  longer  cropping  without  fertilization,  rest,  or  rotation  than 
any  other  soil  in  the  United  States.  They  are,  however,  all  hard  to 
work  unless  takeu  iu  tUe  r\g\it,  ^Va^^v^  q.^  \\\o\^\a3ly^.^  ^Ueu  they  are  yerj 
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tractable,  and  theu  if  well  cultivated  they  retain  moisture  as  well  as 
any  soil.  With  sufficient  moisture  they  raise  the  heaviest  grain,  and 
for  some  kinds  of  vegetables,  such  as  beets,  and  for  such  fruits  as  pears 
they  can  not  be  excelled.  The  granite  soils  are  all  formed  from  the  dis- 
integration of  the  soft  red  or  gray  granite  which  forms  the  bed  rock  of 
most  of  the  interior  hills.  This  soil  generally  lacks  that  tine  rich  shade 
which  elsewhere  is  deemed  a  sure  test  of  goodness.  The  eye  can  not  be 
relied  upon  as  a  judge  of  any  sodl  in  Southern  California.  Even  that 
which  appears  to  be  pure  sand,  when  well  treated  to  seed  and  water, 
under  the  California  sun,  will  give  results  that  will  astonish  the  most 
experienced  farmer  or  gardener  from  any  other  land.  These  granite 
soils  run  through  all  shades  of  color  between  dark  red,  caused  by  the 
presence  of  iron,  and  light  gray,  and  through  all  degrees  ot  fineness 
from  the  fine  red  soils  which  show  no  mica,  unless  dissolved  in  water, 
to  heavy  gray  sand  coarse  enough  to  make  a  gravel- walk. 


WATER. 

Thus  far  the  area  has  been  estimated  as  plow  land  pure  and  simple. 
Uinety-five  per  cent,  of  it  needs  no  clearing  whatever,  none  of  it  now 
needs  fertilization,  and  for  many  kinds  of  products  never  will  need 
any.    It  does,  however,  need  water. 

The  rainfall  increases  with  elevation,  as  has  been  stated  already. 
There  are  four  difi'erent  rain-belts  caused  by  this  change.  Other  changes 
can  not  be  accounted  for  in  this  way.  Thus  Fallbrook  has  generally 
more  rain  than  many  other  places  having  a  greater  elevation  and  dis- 
tance from  the  cqast;  while  the  coast  line  above  the  Santa  Margarita 
Eiver  has  generally  more  than  the  coast  below.  Still  the  general  rule 
is  that  the  rain-fall  depends  upon  elevation,  especially  where  a  broad 
tract  is  elevated.  The  general  impression  that  San  Diego  is  a  dry  coun- 
try has  been  caused  by  the  constant  publication  of  the  rain  record  of 
San  .Diego  City  to  prove  that  it  has  the  best  climate  in  California,  to- 
wit,  the  driest. 

The  following  is  the  rainfall  by  seasons  for  San  Diogo  City  for  fifteen 
years.  This  record  is  compiled  at  the  United  States  signal  station  at 
San  Diego,  and  is  the  only  accurate  one  at  hand  : 


Years. 

Inches. 

7.18 
7.41 
14.95 
5.48 
9.46 

Yonrs. 

Inches. 

3.65 
16.10 

7.81 
14.48 

5.20 

Years. 

Inches. 

1871-72 

1876-'77 

188I-'82 

1882- '83 

9  44 

1872-73  ...K 

1877-78 

4.92 

l873-'74 

1878-79 

1883-84 

26  97 

1874-*75 

1879-'80 

1884  '85 

1886-86 

8.60 

187&-'76 

1880-'8l  : 

16  62 

Thus  it  will  be  seen  from  this  that  the  rain  fall  is  very  variable.  The 
difference  between  the  different  rain-belts  is  most  apparent  in  the 
years  of  very  low  rainfall. 

Thesecond  rain  belt  is  shown  by  the  rain-fall  at  Fallbrook,  where  there 
we  have  a  record  for  eleven  years  as  follows : 


Yaars. 


lR76-'7« 
M76-*77 
1877-78 
3878-79 


Inches. 


17.51 
8.75 

24.84 
8.52 


Years. 


1879-'80 
1880-'81 
1881-^82 
1882-'83 


Inches. 


20.45 
11.46 
12.24 
10.60 


Years. 


]883-'84 
1884-'86 
1885-*86 


Inches. 


40.25 
12.78 
26.50 


\ 


138  A  L — VOL  11- 


25 


386 


IRRIGATION   AND   RECLAMATION   OF   ARID    LANDS. 


The  third  rain-belt,  best  represented  by  Bear  Valley,  Santa  Maria, 
Yiejas,  and  similar  elevations  within  that  range,  has  about  35  perceuU 
more  rain  than  Fall  brook. 

The  fourth,  or  high  mountain  belt,  is  best  represented  by  the  rain-fall 
of  Julian,  4,200  feet  high,  and  about  40  miles  from  the  coast. 

There  is  but  five  years  of  reliable  report. 


Years. 

Inches. 

Years.         v 

Inches. 

Vein. 

Inches. 

1879-80 

30.93 
25.89 

1881-'82 

29.28 
41.31 

1883-'84 

61.43 

1W>0-'81 

l882-'83 

A  record  of  the  snow  was  kept  in  only  one  of  these  years,  1882-'83, 
when  it  was  5  feet,  making  7  inches  of  water  which  are  included  in  the 
41.31  inches.  Reference  to  the  San  Diego  table  shows  this  to  be  the 
driest  winter  on  the  coast  since  1877.  As  a  large  proportion  of  the  water . 
at  this  elevation  is  every  year  precipitated  in  snow,  especially  in  wet 
years,  it  will  be  safe  to  add  about  20  per  cent,  for  snow  to  the  otherfoar 
years.  This  snow-fall  increases,  of  course,  with  elevation,  and  on  the 
high  mountains  it  often  takes  weeks  to  melt  off.  Following  the  analo 
gies  of  elevation  from  the  coast  upward,  it  would  be  safe  to  add  at  least 
35  per  cent,  more  for  the  next  1,000  feet  of  elevation.  The  average  raiu- 
fall  is  doubtless  50  inches  at  5,000  feet. 

Our  high  rain  belt  embraces  forty  townships,  being  1,440  square 
miles,  or  921,(300  acres  of  land.  As  most  of  this  is  quite  steep  liillside 
with  a  tight  soil,  the  amount  of  water  that  runs  off  is  fully  GO  perceDt. 
Of  the  renmining  40  per  cent,  fully  30  per  cent,  finds*  its  way  seaward 
under  ground,  trickling  out  in  thousands  of  springs  and  rivulets  which 
in  the  mountains  combine  their  water  into  little  brooks  and  run  all  mm- 
mer,  but  as  they  approach  the  coast  sink  in  sand,  or  into  the  soft  gran- 
ite bed  rock  or  old  underground  channels,  and  di.sap|)ear. 

The  drainage  of  this  broad  highland  area  iorms  seven  rivers  which 
in  wet  winters  often  carry  water  enough  all  the  way  to  the  coast  to  float 
a  large  steam  boat.  They  are  often  impassable  for  dny«  at  a  time. 
During  the  summer  they  generally  cease  running  above  ground  except 
in  a  few  spots  ^here  a  small  thread  may  run  for  half  a  mile  or  so. 
Water  may  however  generally  be  found  in  abundance  a  foot  or  two 
below  the  surface  of  the  sand.  In  years  of  excessive  rain  these  rivers 
liow  to  the  coast  nil  summer.  In  years  of  low  rain-fall  the  excess  alwve 
the  summer  flow  is  only  in  the  mountains,  the  water  though  in  abun- 
dance there  serving  only  to  fill  up  the  sand  and  under-ground  channels 
below. 

The  irrigation  possibilities  of  this  country  are  far  beyond  what  they 
are  generally  su])posed.  The  lowest  rain-fall  recoided  anywhere  on  its 
area  of  highland  in  fifteen  years  was  at  Mesa  Grande  in  1877,  where 
at  an  elevation  of  3,500  feet  the  fall  was  24J  inches.  At  Pine  Valley, 
30  miles  south,  and  same  elevation,  the  rain  gauge  for  the  same  year 
gave  i;5  inches.  Eeducing  the  percentage  of  water  running  oft'  to  40 
per  cent,  we  haveabout  10  inches.  Twenty  inches  being  safficieut  for 
full  irrigation  we  have  water  enough  lost  by  surface  drainage  to  irrigate 
450,000  acres  of  land,  to  say  nothing  of  the  amount  that  afterward 
drains  from  below  the  surface.  And  this  for  the  driest  season  yet  re- 
corded. As  a  matter  of  fact,  however,  water  that  will  cover  laud  10 
inches  deep  Avill  serve  very  well  for  irrigation,  though  it  is  not  enough 
for  the  best  results. 
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The  proportion  of  this  drainage  that  can  be  secured  for  irrigation 
can  not  be  easily  estimated,  as  it  is  in  most  cases  merely  a  question  of 
what  exi)ense  the  present  value  of  the  hind  will  justify.  There  ^are 
many  ])laces  where  large  reservoirs  may  be  made  in  the  mountains  to 
catcli  the  flood  waters  there,  many  others  where  they  may  be  made  in 
the  lowlands  and  water  from  the  mountains  led  into  them,  many  others 
ID  the  lowlands  where  dams  may  be  made  to  catch  the  waters  of  wet 
winters  and  hold  them  over  for  dry  ones.  Several  such  enterprises  are 
completed,  under  way,  or  projected,  and  are  described  by  others. 

In  addition  to  these  large  systems  there  are  numerous  ways  in  which 
water  enough  for  a  Jew  hundred  or  a  tliousand  acres  may  be  had.  In 
almost  every  valley  water  may  be  stored  to  some  extent. 

Long,  low  dams  may  be  made  of  simple  earth  as  in  India.  These  are 
quite  safe  up  to  about  20  feet  without  any  puddle  wall,  and  can  be  made 
by  home  labor  without  any  engineering  skill.  In  the  higher  lands  there 
are  scores  of  small  streams  whose  waters  may  be  piped  or  flumed  out. 
There  are  hundreds  of  springs  whose  waters  piped  into  a  cistern  and 
saved  will  irrigate  all  the  land  one  needs.  Hundreds  of  others  may  be 
tunneled  out  and  the  flow  of  water  increased  from  ten  to  fifty  fold. 
Water  may  be  ])umped  or  drawn  by  under-ground  pipes  from  wells  sunk 
in  river  beds  or  washes,  and  horizontal  wells  may  be  driven  into  a  thou- 
sand hill-sides  and  reach  a  fair  supply  of  water  where  none  now  shows 
upon  the  surface.  Artesian  water  has  been  found  in  some  places  and 
doubtless  exists  in  more.  At  San  Jacinto  there  are  now  eighty- three 
flowing  wells  made  by  boring  into  old  river  beds  about  150  feet  below 
the  present  banks  of  the  river. 

All  over  the  valley  lands  water  is  easily  found  at  from  10  to  40  fe^t 
in  abundant  supply  for  windmills  or  other  power  and  nearly  all  valleys 
bave  some  wet  ground  where  irrigation  is  unnecessary  for  any  purpose. 
The  average  depth  of  water  in  wells  is  less  here  than  in  the  East  owing 
to  the  diflerent  formation  of  the  country.  Irrigation  is  also  unneces- 
sary on  nearly  all  the  highest  lands,  and  on  the  highest  rain  belt  might 
be  only  a  detriment  for  most  things.  Many  of  the  lowland  valleys  and 
slopes  do  sur|)risingly  well  with  nothing  but  good  cultivation,  especially 
when  the  subsoil  is  clay  or  red  granite,  which  hold  water  like  sponges. 
On  the  lowlands  generally  irrigation  is,  however,  necessary  for  some 
things,  and  on  the  mesas  is  needed  for  nearly  everything  except  grain 
which  is  irrigated  nowhere  south  of  the  San  Joaquin  Valley.  As  a  rule 
whatever  can  be  done  without  irrigation  can  be  far  excelled  by  it,  pro- 
vided it  be  not  done  to  excess  and  be  accompanied  by  thorough  culti- 
vation. 

It  is  not  always  neces^iry  that  irrigation  be  continued  all  summer. 
It  is  not  to  keep  things  alive  through  months  of  rainless  weather  that 
irrigation  is  needed  in  California.  There  is  little  trouble  in  doing  that. 
Many  things  need  no  irrigation  later  than  June,  and  many  more  do 
well  enough  with  the  ground  well  wet  down  by  the  middle  of  May.  In 
many  places  where  water  can  not  be  obtained  in  summer  plenty  may 
be  had  in  winter  and  spring,  and  in  many  others  where  a  summer  flow 
would  be  too  expensive  to  maintain  a  winter  flow  is  easily  and  ch5Si)ly 
secured. 

I  have  made  a  careful  estimate,  and  place  the  amount  of  land  irri- 
gable in  this  county  by  all  systems,  of  both  winter  and  summer  irriga- 
tion (excei)t  vertical  and  horizontal  wells  or  tunnels),  at  about  200,000 
acres.  This  8up))0ses  the  first  cost  to  be  not  greater  than  about  $50  an 
acre.  Generally  it  will  not  exceed  $30  for  the  first  cost  with  an  annual 
cost  of  about  $4.    The  amount  irrigable  by  w^iU^  'MxOk^  \,w\i\ivb\&  vy\A  >kvs\v5^ 
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dams  can  hardly  be  e8tiniate<l  at  uiucli  less  than  200,000  acres  more  as 
it  is  solely  a  questiou  of  expense. 

PRODUCTION. 

San  Diego  County  produces  in  the  highest  perfection  everything  that 
can  be  grown  in  California  at  all.  The  great  peculiarity  of  southern 
Califoruia  is  that  it  is  the  only  southern  land  where  all  the  i)roduct«of 
the  temperate  zone  reach  their  highest  excellence  side  by  side  with 
those  of  the  tropics.  This  peculiarity  San  Diego  County  has  in  the 
highest  degree.  As  in  California  generally,  special  soils  and  elevations 
are  best  adapted  to  special  products,  tnid  only  in  certain  places  do  some 
things  reach  the  highest  excellence.  But  subject  to  these  modifications 
this  county  is  fully  equal,  and  in  some  respects  superior,  to  any  of  the 
southern  counties.  A  few  miles  from  San  Diego  grow  the  finest  apples 
and  potatoes  in  California.  Apples,  ])eache8,  and  plums,  fully  equal  to 
those  of  the  north,  are  grown  along  the  lowlands  here,  but  those  of  (he 
mountains  excel  those  of  the  coast.  The  same  is  the  case  with  all  ber- 
ries and  small  fruits.  Most  of  these  can  be  grown  nearly  to  [>erfecti(m 
on  the  low  lands,  but  in  the  mountains  all  that  can  stand  heavy  irosts 
reach  their  fullest  excellence.  Cherries,  raspberries,  blackberrieH, 
gooseberries,  currants,  strawberries,  etc.,  can  all  be  seen  bearing  in 
abundance  large  fruit  of  the  finest  flavor,  and  without  irrigation.  The 
superiority  of  nearly  all  deciduous  fruits  and  vegetables  grown  in  these 
mountains  will  in  time  make  them  extremely  valuable.  All  sorts  of 
fancy  fruits  grow  well ;  the  guavas,  the  Japanese  persimmon,  the  iwme- 
granate,  and  others.  The  almond  is  not  a  prolific  bearer  anywhere  in 
the  south,  though  otherwise  a  beautiful  tree;  but  the  English  walnut 
has  done  marvelously  well  at  places  where  it  has  been  tried,  while  all 
varieties  of  fig  trees  hang  full  of  excellent  fruit.  The  olive  thrives  al- 
most imywlieie  on  the  low  lands  without  care  or  water,  though  like  the 
fig  and  everything  else  it  will  do  better  with  both.  Peaches  also  do 
very  well,  though  those  of  the  mountains  are  much  the  best  as  well  as 
the  most  prolitic. 

Fancy  trees,  bushes,  shrubbery,  flowers  of  all  varieties,  the  eami)hor 
tree,  rubber  tree,  banana,  j)alms,  and  a  thousaud  other  things,  seen 
only  in  green-honses  in  the  East,  grow  here  with  little  or  no  trouble, 
tnougli  such  things  as  the  banana  require  a  place  quite  free  from  frost 
and  also  from  wind. 

Most  kinds  of  vegetables  grow  in  winter,  and  many  kinds,  such  as  i)ea8, 
turnips,  onions,  beets,  cabbage,  carrots,  cauliflower,  then  grow  the  best. 
The  tomato,  if  planted  above  the  frost  belt,  becomes  a  i)erennial,  grow- 
ing year  after  year,  climbing  often  over  a  small  house,  and  bearing  the 
year  round.  ^Nowhere  else  will  the  same  acreage  produce  such  a  va- 
riety and  quantity  as  on  the  irrigated  lands  of  southern  California. 
Even  where  the  whole  tract  can  not  be  irrigated  fine  results  can  be  se- 
cured. Ten  acres  of  laud,  with  the  water  that  an  inch  and  a  half  pipe 
will  (jarrv  from  a  stream,  spring,  or  ditch,  and  the  work  that  a  success- 
ful gardener  in  the  east  puts  ui)on  10  acres,  will,  with  30  acres  of  dry 
land  outside*,  not  only  snpj)ort  a  family,  but  leave  more  money  over  than 
the  best  100  acre  farm  east  of  the  Rocky  Mountains.  Three  acres  in 
alfalfa,  well  irrigated,  will  kee])  two  milch  cows,  a  dozen  hogs,  and  a 
pcore  of  chickens  the  year  round  with  all  their  increase.  Half  an  acre 
more  will  raise  all  the  vegetables  a  large  family  can  use  in  a  year, 
while  the  rest  in  raisin  gra'pes,  tine  oranges,  or  a  dozen  other  varieties 
Qt'i'niitii^  will  yield  a  ia\r  \\\e.muvi.  0\\  Oi\>3  V5iwds outside  of  this,  thoix)u^h 
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plowing  without  irrigation  will  raise  plenty  of  the  best  hay,  which  is 
made  of  grain  cut  in  the  dough  or  milk;  also  olives,  apricots,  wine 
grapes,  tigs,  and  many  other  things  that  bear  well  with  cultivation 
alone.  Irrigation  will  of  course  improve  the  yield  of  all  such  fruits, 
especially  in  some  years  ;  but  very  little  water  is  needed,  and  fair  re- 
sults* may  be  had  without  any.  Many  things  that  are  sure  to  be  profit- 
able in  the  future  are  very  easily  raised.  The  olive,  for  instance,  grows 
on  dry  land  with  very  little  attention,  is  a  hardy,  prolific,  and  steady 
bearer,  and  outlives  its  owner's  family.  As  soon  as  enough  are  grown 
in  the  vicinity  to  supply  an  oil  press  the  ])rofits  are  large  and  constant. 
Pickled  when  ripe  they  form  an  article  of  food  which  the  whole  family 
soon  learns  to  like,  as  substantial  as  potatoes  and  infinitely  better  to 
the  taste  than  the  foreign  olives,  which  are  pickled  green  to  preserve  a 
stylish  color. 

To  run  through  the  list  of  trees,  vegetables,  grains,  and  berries  that 
can  be  grown  here,  with  their  special  modes  of  cultivation  and  their 
profits,  would  take  a  volume.  SuflBce  it  to  say  that  about  everything 
can  be  raised  in  San  Diego  county  that  can  be  grown  in  the  temperate 
zone  at  all,  with  many  of  the  best  products  of  the  tropics.  The  profits 
will  depend  upon  the  industry,  attention,  and  business  capacity  of  the 
producer. 

Prices  of  land  vary  so  with  locality,  rain-fall,  and  irrigation  facilities 
that  it  is  useless  to  attempt  to  give  any  scales.  There  is  enough  to  be 
had  fiom  $10  an  acre  up  to  $150.  There  is  little  held  at  over  $125. 
Plenty  of  fine  land  may  yet  be  had  at  $50,  and  in  the  mountains  the 
surest  land  in  the  world  tor  crops  may  be  had  for  $20  to  $40,  and  even 
as  low  as  $10  in  remote  places.  This  of  course  is  outside  Government 
lauds. 

CLIMATE. 

There  is  no  better  test  of  a  desirable  climate  than  the  number  of  days 
one  can  spend  out  of  doors.  The  following  record  kept  during  mj'  first 
winter  in  California  is  extraordinary  for  a  country  where  one  can  live 
and  raise  anj  thing.  Yet  it  was  the  unusually  good  season  of  l875-'70, 
when  6,000  acres  of  wheat  in  El  Cajon,  scratched  in  with  a  harrow, 
yielded  an  average  of  20  bushels  to  the  acre,  and  the  honey  crop  anil 
other  crops  were  immense.  Tiie  record  was  kept  in  El  Cajon,  to  see 
how  many  days  could  be  spent  out  of  doors  in  hunting,  etc.  From  first 
to  last  rain,  one  hundred  and  fifty-nine  days,  there  were  one  hundred 
and  twelve  days  warm  and  clear.  Is^oon  temperature,  65  to  75  degrees. 
There  were  thirteen  days  cloudy  but  warm  ;  clear  and  cool,  eight  days; 
cloudy  and  cool,  six  days.  Noon  temperature  of  cool  days,  55  to  65 
degrees.  Kainy  all  day,  ten  ;  showery,  ten.  The  lowest  noon  temper- 
ature was  55  degrees.  The  da^s  marked  "showery  "  were  days  of  clear- 
ing-up  showers  after  rainy  nights,  and  were  exactly  like  "April  show- 
era  "  at  the  East;  days  when  one  could  not  venture  out  for  a  whole  day, 
or  perhai)s  a  whole  half  day.  but  could  still  spend  one-hfilf  the  day  out 
of  doors.  Here  were  one  hundred  and  thirty-nine  out  of  one  hundred 
and  fifty-nine  days  that  one  could  spend  entirely  out  of  doors,  and  but 
ten  days  that  one  need  spend  wholly  within.  And  this  in  a  year  wet- 
ter than  two-thirds  of  the  years  in  all  southern  California.  Of  course 
all  the  rest  of  the  year  one  could  spend  the  whole  da>  out  of  doors. 

Tjeaving  the  details  of  settlements  and  their  growth  and  advantages 
entirely  aside,  let  me  say  in  conclusion  that  it  has  often  been  said  tliat 
iSau  Diego  County  is  but  a  desert.    Over  half  of  it  is  so.     So  is  half  ot* 
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Los  Angeles  County  and  more  than  three-fourths  of  San  Bernardino 
County.     But  upon  two  things  one  can  rely : 

(1)  That  thousands  of  wealthy  people  do  not  make  permanent  homes 
in  deserts. 

(2)  That  great  railroads  do  not  cross  deserts  for  the  sake  of  making  a 
terminus  in  another  desert. 

THE  WATER   SUPPLY. 

Mr.  James  D.  Schuyler,  construction  engineer  of  the  Sweetwater 
Dam  and  Reservoir,  wliile  serving  as  assistant  State  engineer,  made  a 
thorough  examination  of  the  water-supi)ly  of  San  Diego  County.  On 
that  subject  he  said  : 

Can^fiil  investigatiou  lias  coiiviiujccl  me  that  tho  supply  fiirniHhed  by  the  rain  in 
the  luoiintaiiiH  40  to  60  iiiiloR  back  iVoin  the  coaKt-,  properly  husbanded,  is  ample  for 
all  probable  necessities.  From  Tenieciila  south  to  the  Mexican  border  there  are  over 
1,000  srjuare  miles  of  territory  draining  seaward,  ranginjij  in  altitude  from  2,500 
feet  upwards,  u])on  which  the  observed  rain-fall  is  reported  to  be  never  less  than 
2r>  inclies  and  often  reaches  60  inches.  It  will  be  readily  admitted  that  every  sqaare 
mile  of  this  area,  therefore,  must  shed  more  than  sufficient  water  to  irrigate  an  eqnal 
area  within  the  dry  belt  alon^j:  the  coast,  and  we  may  roughly  say  that  the  waste 
water  Mowing  tt»  the  sea  within  this  section  in  the  driest  years  is  snfficlont  to  irri- 
gate r)00,000  acres  of  land.  Is  it  practicjible  to  store  water  in  the  rainy  season  to 
maintain  the-  needed  8up])ly  throughout  the  year?  Nature  has  provided  great 
numbers  of  Hat,  conmiodious  valleys,  with  narrow  outlets,  well  adapted  to  the  con- 
struction of  retaining  dams,  for  which  the  best  of  material,  solid  granite,  is  gener- 
ally supplied  on  the  spot.  Indeed  the  entire  county  is  remarkable  in  this  respect.  I 
know  of  no  other  section  of  California  containing  so  many  large  and  capacious  sites 
for  reservoirs.  Their  conversion  into  artiiicial  lakes  is  a  mere  question  of  cost  and 
engineering  skill.  A  doubt  lias  been  frequently  raised  as  to  their  being  made  water- 
tight, and  fears  have  been  expressed  that  the  fissures  everywhere  to  be  seen  in  tlie 
mountains  would  swallow  up  the  contents  of  the  reservoirs  when  filled.  The  best 
answer  to  this  objection  may  be  given  by  referring  to  the  frequent  natural  pondsaud 
lakes  in  the  mountains.  Wherever  a  valley  is  level  or  a  slight  elevation  at  its  out- 
let ()]>strncts  its  drainage,  water  may  be  found  standing  the  year  round. 

As  th(^  first  irrigation  ]>roject  of  any  magnitude  in  the  county,  the  works  of  the  San 
Diego  Flume  Coni]>any  are  naturally  regarded  with  special  interest.  As  a  type  of 
many  similar  works  that  may  be  carried  out  successfully  in  the  county,  I  havegiven 
them  careful  attention,  the  more  so  as  the  surveys,  plans,  and  levelings  of  the  coni- 
])any  havt^  given  me  more  exact  data  to  examine  than  I  have  had  in  other  sections, 
lirielly  stated,  they  ])ropose  to  divert  the  waters  of  the  San  Diego  River,  at  a  point 
lif)  ujiies  ahove  San  Diego  where,  at  an  altitude  of  800  feet,  all  the  higher  mountain 
drainage  is  concentrated,  and  carry  them  in  .an  open  flume,  a  distance  of  nearly  50 
jniles,  to  San  Diego.  The  surplus  waters  of  the  Upper  Sweetwater  and  Santa  Ijjabel 
liivers  are  to  be  diverted  into  the  higher  tributaries  of  the  San  Diego.  Reservoirs 
covering  :i00  to  I, '200  acres  are  to  be  constructed  to  store  the  winter  rains  and  furnish 
a  summer  supply  when  the  streanis  fail.  Three  reservoirs  are  to  be  immediately  con- 
st! acted,  and  several  others  are  selected  tor  construction  if  required.  Their  flume  is 
jjrojected  to  carry  5,000  miner's  inches  of  water  (100  cubic  feet  i)er  second).  A  miner's 
inch  is  considered  adequate  to  irrigate  10  acres  in  orchard  or  vineyard,  and  many  iui- 
]>ortant  districts  have  to  eke  out  1  inch  to  30  acres.  At  the  former  rati©  the  supply  to 
lie  carried  will  be  adequate  for  the  irrigation  of  .50,000  acres  of  land.  In  Riverside 
and  **ljse where  water  adds  an  innnediate  value  to  dry  land  of  $100  to  $150  per  acre, 
Ap])lying  these  figures  to  equally  desirable  lands  in  this  county,  it  requires  hnt  a 
simple  calculation  to  establish  the  dis])r<;porfcionate  relations  between  cost  and  value 
of  water  for  irrigation.  The  feasibility  of  constructing  a  flume  of  this  character 
along  the  mountain  sides  for  such  a  distance  can  not  be  questioned.  There  are  too 
majiy  precedents  to  such  works  to  raise  a  doubt  on  that  score.  The  loss  of  water  by 
eva])oration  will  not  exceed  one-half  of  1  per  cent  of  the  maximum  flow,  and  leak- 
age may  be  reduced  to  a  small  amount  by  careful  construction  and  calking  seams. 

Comparing  this  county  with  other  sections  of  the  State,  I  have  noticed  several  ad- 
vantages favoring  irrigation  develo]>nient,  aside  from  the  one  mentioned  of  a  remark- 
able number  of  storage  reservoir  sites,  viz,  the  general  freedom  of  Jibe  higher  mount- 
ain streams  from  sand  and  tine  ddbris  that  would  tend  to  fill  up  and  destroy  reservoira, 
and  tli(^  ahsence  of  landslides  that  are  so  much  to  be  dreaded.  The  soft  granite  may 
be  cut  vcriically,  and  stands  lor  \/evuti  without  a  slip  or  slide  into  the  excavation. 
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STATEMENT  OF  JOSEPH  DUNBAVARD,   OF  LIVERMORE,   IN  RELATION 
TO  "GANG  "or  "driven"  and  ARTESIAN  WELLS. 

My  opportunity  for  forming  an  opinion  of  drive  wells  and  artesian  wells  has  been 
by  a  residence  of  nearly  three  years  in  Florida,  also  in  Brooklyn,  N.  Y.,  Vinel«in:l,  N. 
J.,  and  other  places.  Bat  principally  I  have  acquired  knowledge  concerning  them 
dnring  the  time  I  was  editor  of  a  newspaper  at  Eustis,  Fla.,  called  the  Florida 
New  Yorker,  at  which  time  I  entered  into  correspondence  with  various  parties — 
with  Qeou  H.  Clark,  then  postmaster  at  Daytona,  Fla.;  with  Henry  A.  Harrison,  nian- 
nfacturer,  Newburg,  N.  Y.,  and  also  with  Andrews  Bros.,  the  proprietors  of  the 
Brooklyn  water  works  or  drive  wells.  I  desire  to  present  these  points :  Artesian  and 
drive  wells  I  consider  essentially  the  same  in  principle  and  action,  differing  only  in 
size  and  in  this,  that  the  drive  well,  being  of  smaller  diameter,  is  driven  into  the 
ground,  hence  its  name.    The  artesian  well  being  larger  can  nob  be  so  driven. 

Ab  the  two  kinds  of  wells  differ  only  in  size,  as  a  result  of  this  difference  the  smaller 
oi:  drive  well  brings  up  water  sooner  or  from  a  less  depth  than  the  larger  or  arte- 
sian well  can. 

That  it  really  is  a  matter  of  dynamics — the  smaller  well  bringing  up  water 
sooner  because  of  the  lesser  weight  to  be  lifted. 

That  in  the  arid  regions  of  California  and  elsewhere  drive  wells,  or  gang  dnve 
wells  could,  without  a  doubt,  be  p|ut  down  in  numberless  situations,  and  water  be 
drawn  up  to  and  above  the  surface. 

That  the  fact  of  the  surface  being  dry  is  no  argument  against  the  probability  of 
water  being  underneath. 

That  it  is  rather  a  presumption  that  the  repulsive  force  would  there  be  stronger 
and  the  water  abundant. 

That  in  situations  where  rocky  strata  in- 
tervene to  prevent  drive  wells  being  put 
clown  borings  of  small  diameter  can  be  made 
to  suit  the  smaller  pipes. 

My  leading  point  is  a  refutation  of  the 
prevalent  idea  of  a  head  of  water  being  re- 
quired to  make  water  rise  in  artesian  wells. 
That  a  hea^l  of  water  will  make  water  rise, 
if  contained  in  a  pipe,  is  a  matter  of  every- 
day experience.  Thus,  let  Fig.  1  represent 
a  pipe,  and  water  being  poured  into  the 
smaller  end  at  A  it  rises  to  the  same  level  in 
the  larger  end : 

This  is  an  axiom,  and  at  once  admitted. 
But  it  must  be  remembered  the  water  is  in  a  pipe  that  is  watertight.  In  the  under- 
ground geological  arrangement  there  is  no  such  thing  as  a  pipe,  nor  any  resemblance 
to  one.  If  we  take  the  same  figure  and  dislocate  it  it  will  then  have  somewhat  of 
a  resemblance  to  geological  strata,  but  it  will  be  seen  at  once  the  conditions  of  tho 
first-represented  figure  are  entirely  changed,  and  water  would  not  ascend  at  all, 
either  to  the  level  of  its  head,  or  to  any  other  point : 


a 


Fig.  1. 


Fig.  2. 


And  yet  snoh  is  nearly  a  correct  representation  of  geological  strata.    There  in 
absolutely  not  the  least  foundation  for  this  '^  head  of  N^atet^^  Wici^oT^  Vd  ^w^  ^>:t\^\\'^\ 
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meut  of  the  uarth's  stratn.  If  tLere  were  saah  an  abnormal  stmtification  aa  would 
fnrni  KOmetbinK  like  n  bunt  pipe,  of  course  the  water  in  thatciiao  nould  act  precinlf 
a.n  In  the  artificial  pipe ;  bat  it  can  not  be  found. 

If  this  thcor;  woro  correct,  ovorjrtliing  woulil  lie  in  confusion,  and  Heaven's  flnt 
law,  that  of  order  and  barmoa;,  wonid  be  est  at  nanght.  On  tbe  low  lands  the 
water  would  be  everywhere  boTBtiDg  np  from  the  "  heads"  of  water  on  tbe  higli 
laude,  and  we  shonld  have  notbiDg  but  diaruption  of  the  pent-op  waters  iu  every  direc- 

A  lari;e  pa:t  of  the  rains  which  fall  most  neceaaarily  be  carried  away  by  tbe  aii- 
derground  courses  and  traverse  towards  the  ooenns,  the  same  aa  the  rivers  doonlbr 
auTfoce.    If  wo  consider  the  qnantjty  of  Tain   that  falls  on  tbe  earth  nnnually,  nc 
'-•" mparativoly  tlnds  its  way  to  the  sea  by  theri "" 


sboU  w 

r^tofiOoniOincbeefairsanniinlly.  In  tho  tropi 
Hy  this  is  meant  that  the  whole  face  of  tbe  land  w 
l>osin|;  it  were  retained  aa  on  adea<l  level  opou  a  i 
were  passed  off  by  the  rivers  they  would  be  tilled 
e  should  have  Misaissippia  and  MaraQons  ~ 


perhaps  it  averages  100  inchfs. 
lid  be  covered  to  that  depth,  snp- 
lOntivo  surface.  If  all  this  watir 
I  overflowing  after  evei-y  shower, 
direction.     Bnt  these  f  hings 


:P1 

diUcrenlly  arranged ;  a  large  part  of  every  shower  paases  into  the  soil,  where  it 

is uliHorbod  and  retained;  but  a  still  greater  port  stnKS  into  tbe   strata  beneatb,   . 
through  the  rarioas  laminie,  fissures,  and  fanlts,  through  caverns,  and  slill  onwanis, 
nmcb  the  same  aa  en  tbe  surface.     When  it  gets  still  deeper,  the  ropalsive  force  keejis 
it  up,  saying,  Thns  far,  bnt  no  farther. 

When  these  great  depths  are  penetrated  artiflcinlly  by  a  "  boring  "  or  perpendicn- 
Inr  shaft,  tliu  water  is  thrown  np  to  the  surface,  and  in  many  cases  high  above  it. 
If  the  boring  is  large,  like  the  Paris  well,  which  Is  over  3  feet  in  diameter,  the  earth 
has  to  lie  penetrated  or  bored  ao  mnoh  the  deeper  to  attain  the  high  prcssnie  necps- 
aary  to  litt  anch  an  immense  bulk.  At,  say,  5,000  feet  of  depth,  tho  eniplivo fores 
volcanic  in  its  strength,  and  the  pent  waters  are  thrown  npwards  with  Ti- 

mnst  not  be  inferred,  however,  that  this  force  acts  only  at  great  depths.    Il 
mences  at  the  aurfai'«,  where  It  shows  itself  in  the  form  of  what  is  called  capil- 
lary attraction,  as  in  tbe  illustration: 


1 

s 

L 

- 
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w 
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No  esperimeuts  bavo  yet  been  made  with  pipes  of  very  amall  bore.  Bnt  if  tlis 
principles  here  enunciated  are  correct,  pipes  of  half-inch  bore,  or  less,  would  l>« 
qaite  practicable.  Half-inch  bore  pumps  are  not  iincnmmou.  A  pipe  of  half-iDrli 
bore,  but  retaining  the  H.imo  outside  ciruunifercnce  as  (he  one  inch,  would  be  likcty 
to  bring  np  a  stream  of  water  abovo  the  surface  at  ;I0  to  40  feet  depth. 

In  plowed  liulds,  where  tho  surface  is  made  Cue,  the  water  or  moisture  is  foronl 
upwards  from  below  by  this  ever-acliiic  power  (of  capillary  attraction)  during  our 
rainless  summer.  Aa  attraction  diniiuisheH  with  tbe  squaie  uf  tho  distance,  so  rrpul- 
eion — the  counter  of  attraction— increases  a«  the  square  of  the  depth.  At  100  fi-ei 
depth  it  has  little  or  no  ofTeut  on  a  r>-inch  well,  but  at  ivom  400  to  500  feet  the  water 
begins  to  move  upward.  In  a  well  of  1  square  inch,  acconting  to  an  approiimslr 
calculation,  the  water  begins  to  Hilt  at  TO  or  80  feet.  In  a  well  of  finches  square  llie 
water  Imgins  to  move  at  140  to  I.'.O  feet.  These  calculations  are  m^de  in  aijuare.  d<<I 
cylindrical  inches.  The  unit  from  which  calculations  are  mode  is  1  inch.  In  calcn- 
latiug  for  2  inches  the  weight  of  water  ia  multiplied  by  4,  the  ropulaive  force  by  'J. 

The  weight  increases  as  the  area,  the  repulsive  force  with  the  i 

fercQce  of  pipe. 
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At  this  point  I  give  a  table  of  reference.  As  this  paper  advocates  only  wells  from 
1  to  2  inches  diameter,  which  need  not  go  more  than  150  feet  deep  as  a  general  rule, 
I  do  not  extend  the  table  beyond  that  point : 

Table  of  reference. 


Weight  of 
water. 

Depth. 

Sqnare  of 
aepth. 

Repulsive 
force. 

Pounds. 

Feet. 

Lbg.  Oz. 

4.3280 

10 

100 

10 

8.6560 

20 

400 

2  08 

12.9840 

30 

900 

5  10 

17. 3120 

40 

1,600 

10 

21. 6400 

50 

2, 500 

15  10 

25. 9680 

60 

3,600 

22  08 

*30.2860 

*70 

4,900 

*.10  10 

•34.6240 

80 

6,400 

40 

38. 95*20 

90 

8,  l(JO 

50  10 

43.2800 

100 

10,000 

62  08 

47.  6080 

110 

12,100 

75  10 

51.9360 

120 

14,400 

90 

56.2640 

180 

16,900 

105  10 

f 60. 5920 

tl40 

19, 600 

1122  08 

64.  0200 

150 

22, 500 

140  10 

*  At  the  depth  of  70  feet  the  repulsive  force  batances  the  weight  of  water  in  pipe,  the  area  being 
equal  to  1  square  inch. 

t  At  this  point  a  pipe  equal  to  2  inches  square,  the  water  is  balanced  by  the  repulsive  force.  In  this 
case  the  weight  of  water  as  given  has  to  be  nmltiplied  by  four,  and  the  repulsive  force  by  2,  which 
gives  weight  243.  repulsive  H)rce  245.  Any  other  size  of  pipe  may  bo  calculated  in  the  same  way  by 
maltiplying  the  first  column  by  the  increase  in  area  and  the  last  column  by  increase  in  circumief- 
ence  of  pipe.    In  pipes  of  less  than  one  inch. bore  the  figures  have  to  be  reduced  accordingly. 

Yet  another  conHideratiou  in  favor  of  the  repulsive  force  :  If  we  suppose  a  column 
of  water  of,  say,  400  feet  deep  by  G  inches  diameter,  the  weight  per  sqnare  inch  wonld 
be  173  pounds,  or  G,2*i8  ponnds  on  the  six  inches  sqnare.  Now  is  it  possible  that  any 
rock,  much  less  earth,  could  long  resist  such  a  pressure  ?  Here  is  a  weight  of  IIJ  tons 
of  water  on  a  space  of  six  inches  sqnare.  It  would,  undoubtedly,  disintegrate  the 
rock  or  earth,  and  force  its  way  either  straight  down  or  sideways,  and  disappear  from 
the  pipe  in  double  quick  time;  but  the  repulsive  force  comes  in  and  holds  the  water, 
as  it  were,  in  the  palm  of  its  hand.  As  soon  as  the  water  begins  to  move  upwards  a 
vacuum  must  be  formed  beneath  the  pipe;  or  rather  a  tendency  to  form  a  vacuum, 
for  a  vacuum  itself  is  impossible,  and  the  water  must  be  drawn  straight  upwards, 
and  a  stream  started  from  the  internal  reservoirs  which  never  fails.  Hero  is  a  solu- 
tion of  the  question  of  perpetn.il  m(»tion,  for  the  stream  once  in  motion  furnishes  a 
perpetual  motor. 

To  the  perplexity  of  well-borers  they  often  lind  the  water  disappear  in  the  progress 
of  the  well  downwards.  The  truth  is,  the  column  of  water  becomes  too  heavy  to  be 
retained  in  the  boring,  and  it  presses  itself  downwards  aud  disappears.  But  when 
the  point  is  attained  where  the  repulsive  force  comes  into  eifective  operation,  the 
water  stays  and  gradually  rises  with  the  increjising  dc^pth  of  well. 

This  matter  of  drawing,  the  water  upwards  is  of  incalculable  importance.  A  true 
artesian  well,  below  the  surface  drainage,  drawing  the  water  upwards,  does  not  af- 
fect neighboring  wells,  which  retain  their  usual  .amount  of  water.  In  the  alkali 
countries  the  layer  of  alkali  can  be  pierced  anil  good  water  brought  from  beneath. 
The  water  from  a  moderate  depth,  but  below  the  surface  drainage,  invariably  brings 
tip  good  water. 


PUBLIC  OWNERSHIP  AND  CONTROL  OF  THE  WATER  THE  ONLY  SAFETY 

FOR  THE  IRRIGATOR. 


[Paper  forwarded  to  the  committee  by  ex-State  Senator  John  M.  Day,  of  California.] 

The  question  of  irrigation  is  the  most  important  now  i)rominently  before  the  people 
of  the  United  States.  It  has  been  considered  by  State 'legislatures,  constitutional 
conventions,  and  other  gatherings ;  and  the  Congress  of  the  United  States  nas  at  va- 
rioas  tiroes  appointed  commissiims  to  inquire  into  it.  It  is  most  important  because  it 
relates  to  the  people's  right  to  the  uso.  of  a  natural  element  essential  to  man's  exist- 
eDC49.  No  writer  of  intelligence  has  ever  had  the  temerity  to  proclaim  that  there 
could  be  Bach  a  thing  as  private  property  in  running  water^  aud  yet  I  question  if 
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ov(*ry  inch  of  iiavi«i;iil)lo  water  in  the  now  navip^ablo  rivers,  streamn,  ri valets,  stream- 
let h,  creeks,  and  other  courHes  in  California  is  not  claimed  as  private  property  many 
limes  over  by  water  and  land  grabbers  and  speculators.  In  the  single  instance «)if 
King's  Kiver,  which,  according  to  the  ox-State  engineer,  Williana  Hammond  Hall, 
there  were  appropriated  *^4,t)00  cnbic  feet,  while  the  records  show  an  average  of  ODiy 
1,7;J0  cubic  feet.  It  is  true  the  law  of  appropriation  which  gives  this  private  prop- 
erty says  water  may  b(^  approi)riated  for  beneficial  uses,  but  \viien  once  the  appropria- 
tor  appropriates  the  water,  unless  ho  is  some  poor  fellow  without  means  or  brass,  he 
construes  the  meaning  of  the  words  **  beneficial  uses"  to  be  for  his  benefit,  and  no 
government  that  I  have  read  of  has  ever  had  the  power  to  enforce  any  other  inter^re- 
t<it  ion  thereof.  This  is  not  )>eculiar  to  California  and  the  United  States,  but  is  the 
history  of  irrigation  the-  world  over. 

During  the  Senate  conunittee's  visit  to  California  all  the  testimony  taken  was  chiefly 
about  the  IxMielit  of  irrigation.  The  benefits  of  irrigation  are  incalculable.  We  have 
millions  of  acres  of  lands  in  California  that  will  not  grow  a  blade  of  gniss  without 
irrigation,  but  Avith  irrigation  will  grow  two  crops,  and  in  cases  of  alfalfa  and  other 
grasses,  for  hay,  four  crojjs  each  year.  The  two  important  sets  of  questions  to  us  are, 
"  Does  your  district  need  irrigation  ?  "  and  '*  Which  would  be  the  best  mode  to  benefit 
your  district  and  the  people  thereof?  " 

Any  public  inquiry  into  irrigation  should  inform  itself  from  the  history  of  other 
countries  w^hat  would  bo  the  best  mode  in  this,  so  as  to  protect  the  rights  of  every 
citizen  to  a  use  in  th(^  water  necessary  to  secure  crops.  It  should  bo  able  to  propone 
means  to  Congress  to  prevent  the  plunder  of  a  neighbor.  The  principle  applied  to 
irrigation  should  be  such  as  to  insure  a  settler  the  use  of  water  without  having  to 
api>ly  to  and  pay  exorbitant  charges  to  private  individuals,  or  having  to  mortgage 
his  homo  to  the  district  or  any  other  bondholder.  In  my  study  of  the  question  I  can 
see  only  ont^  way  of  accomplishing  that,  and  that  is  by  governmental  ownership  and 
control. 

In  California  we  have  three  general  laws  reguhating  the  use  of  water ;  the  common 
law  in  favor  of  ri])arian  rights,  the  code  in  favor  of  private  property  throngh  appro- 
])riation,  and  the  district  law,  originally  passed  in  1872,  but  a  dead  leiter  until 
nmended  in  1HH7,  and  known  as  the  *' Wright  bill."  Without  going  into  particulars, 
the  conunon  law  gives  the  land  owner  on  the  banks  of  a  stream  the  right  to  an  nnili- 
minishcd  How  of  the  water  in  the  stream  minus  what  may  be  used  by  riparian  owuera 
above  liini,  its  use  for  domestic  ]>urposes  and  for  irrigation,  provided  he  returns  what 
he  docs  not  use  to  the  stream.  It  requires  no  fornnila  to  become  a  riparian  owner. 
The  law  of  ap])ropriati()n  re(|uircs  (he  approjuiator  to  go  through  a  formula.  He 
goes  to  the  bank  of  th<^  river,  or  stream,  writes  on  a  piece  of  paper  that  he  has  appro- 
l)riatcd  so  many  inches  or  feet  of  water,  puts  the  ])ai)eron  a  bush  or  t)ther  place  as  a 
notic<^  to  others,  records  his  aj)proi>riati()n  within  ten  days  at  the  county  seat,  and 
commences  operations  in  ninety  days  to  construct  head  or  other  works.  There  is  no 
limit  to  the  anjount  a  man  or  corporation  may  appropriate  or  claim  ;  Jen  tiraestho 
average  anionnt  the  river  carries  has  been  a])propriated.  The  district  law  provides 
for  the  hmd-holdersof  a  district  to  organize,  <^lect  trustees,  assess  the  cost,  issue  bonds, 
(condemn  water  rights,  and  sell  out  the  land-holder  for  delinquent  assessments.  The 
latterlaw  secmsiiow  tobe  in  favor  and  may  work  for  a  time  without  much  apparent 
injury,  but  there  is  no  doubt  in  my  mind  that  belbre  many  years  elapse  many  a  jKwr 
land-holder  will  have  to  succumb  and  give  uj)  his  land  to  the  bondholder. 

For  several  years  last  ])ast,  in  California,  there  has  been  a  fierce  war  waging  be- 
tvveen  the  riparianists  and  rich  appropriators,  which  finally  culminated  in  a  decision 
of  the  supreme  court  in  favor  of  vested  rights,  and  a  special  sessicm  of  the  legisla- 
ture, intended  to  turn  out  th(^  sn])ienje  court  members  and  change  the  law,  and  in- 
duce candidates  for  the  new  sn])reme-  bench  into  agreeing  to  reconsider  the  decision 
in  favor  of  v(\st(Hl  rights,  and  decide  the  a])propriators  to  be  the  exclusive  owners  of 
the  water.  The  decision  of  the  supreme  court  of  California  in  a  nut-shell  is:  If  the 
ri]>ariau  owner  setth\s  on  tlu^  banks  of  the  river  before  the  water  above  him  is  appro- 
priated according  to  law,  he  ac(|nircs  a  vested  right  which  ho  can  not  be  deprive<lof, 
except  by  payment  for  his  so-ac(iuired  right.  If  the  appropriator  first  takes  his  ap- 
]>ropriation  he  has  the  same  vested  right. 

T1h5  origin  of  the  tight  is  the  destut  land  act,  signed  March  3,  1877.  Under  it«» 
])rovision  in  four  years,  f^l)7,ir)()  acres  were  taken  up.  In  the  county  of  Kern,  thousands 
upon  thousands  of  acn»s  were  said  to  be  taken  up  by  dummies,  and  transferred  to 
other  partiesm  bulk.  Years  before  this,  however,  another  laud  firm  l>ecame  the  own- 
ers according  to  law  of  immense  luunbers  of  acres  of  land,  and  acquired,  through  the 
common  law,  ri])arian  rights. 

There  were  many  ap]>roi)riat(U"s  in  tln^  valh'y  but  no  conflict,  until  the  second  party 
claimed  nearly  the  wholes  of  the  water  in  Kern  Kiver  by  direct  appropriation  and  the 
absorption  of  the  small  appropriators.  After  the  supreme  court  had  decided  the 
fight  in  favor  of  vested  rights,  tln^  question  was  taken  to  the  legislature.  Failinj; 
there  during  one?  or  two  sessions,  a  special  session  of  the  legislature  was  called  tc 
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pass,  bills  in  the  interest  of  the  appropriators.  A  fierce  public  agitation  was  aroused. 
This  was  the  condition  of  things  when,  on  the  20th  of  July,  1^6,  at  the  call  of  the 
governor  of  the  State,  I  took  my  seat  in  the  State  senate.  During  the  first  week  of 
the  session  advance  copies  of  a  magazine  article  on  irrigation,  from  the  pen  of  the 
late  A.  A.  Sargent,  were  distributed.  The  article  quoted  the  history  of  irrigation, 
and  to  a  person  who  had  not  read  about  the  subject,  appropriation  was  the  only 
mode  of  water-use  that  had  ever  been  established  with  success. 

A  great  deal  of  the  ex-Senator's  article  is  about  Italy.  He  says:  **The  length  of 
canals  in  Lombardy  alone  is  over  5,000  miles,  and  there  is  scarcely  an  acre  of  the 
Milanese  that  is  without  several  intersecting  canals.  In  round  numbers  there  are 
a  million  acres  irrigated  in  Lombardy.  The  system  has  been  perfecting  for  seven 
hundred  years,  and  has  gone  on  under  all  changes  of  dynasty  and  all  civil  commo- 
tions. It  has  converted  a  barren  waste  into  a  garden.  *  *  *  In  exercising  its 
right  of  property  in  waters  available  for  irrigation,  the  government  of  Lombardy 
follows  one  of  three  courses:  First,  it  disposes  of  the  water  in  absolute  property,  to 
parties  paying  certain  established  sums  for  the  right  to  divert  it ;  second,  it  grants 
perpetual  leases  of  the  watei  on  payment  of  a  certain  annual  amount;  third,  it 
grants  a  temporary  lease  )br  a  variable  time  at  a  certain  annual  rate,  the  water  re- 
verting to  the  State  on  the  termination  of  the  lease.  By  far  the  most  common  of 
these  courses  is  the  first,  and  it  operates  the  most  beneficially.'' 

The  whole  of  this  quotation  is  taken  from  Baird  Smith's  Irrigation  in  Italy.  The 
fanlt  I  find  is  in  garbling  the  last  sentence,  which  reads :  **  By  far  the  most  common 
of  these  courses  is  the  first;  and  it  haSy  on  the  whole,  I  think,  operated  heneflcially  in  the 
actual  circumstances  of  the  country." 

Captain  Smith  lays  great  stress  upon  the  statement  j  ust  quoted,  and  goes  on  in  pages 
136  to  140  of  his  work  to  explain  it  at  great  length. 

I  propose  to  show  from  the  tvritings  of  Mr.  Hall,  the  ex-State  engineer  of  Califor- 
nia, and  others,  that  although  the  rivers  of  Italy  have  been  considered  public  prop- 
erty for  seven  hundred  jears,  the  Government  has  never  been  able  to  regulate  them 
after  granting  the  use  in  perpetuity,  which  is  not  so  stron<r  a  term  as  we  use — appro- 
priation. On  page  258  of  Hall's  **  Irrigation  Development,"  in  speaking  of  the  con- 
flict between  appropriatorsand  irrigators  in  Italy,  he  says:  "  In  Italy,  as  in  irrigat- 
ing countries  generally,  where  there  has  been  a  clashing  of  interests  between  the 
owners  of  canals  or  holders  of  great  water  privileges  and  the  irrigators  to  whom  the 
waters  were  to  be  distributed,  special  points  came  up  in  this  connection.  Many 
water  rights  were  established  there  by  grant  and  prescription,  in  times  when  from  a 
troubled  condition  of  society  no  thought  was  had  of  future  agricultural  masses  of 
people  with  interests  to  be  protected.  A  water  right  aristocracy  grew  up,  the  canal 
owners  claimed  the  absolute  property  in  the  water  held  by  them  and  undertook  to 
do  with  it  what  they  chose." 

M.  Giovanetti,  an  Italian  lawyer,  quoted  by  Captain  Smith  (page  li^4),  says:  '*It 
appears  to  me  that  it  was  not  for  purposes  of  police  that  the  feudal  superiors  exercised 
all  the  rights  of  masters  over  the  various  water  courses,  but  that  their  right  of  abso- 
lute  property  necessarily  absorbed  everything  previously  held  to  belong  to  the  com- 
munity. There  existed  in  fact  merely  the  relations  of  masters  and  subjects."  He 
farther  says,  on  page  148:  "  I  find  that  the  waters  of  the  Olona  River  wore  granted 
to  the  Cistercian  Monks,  of  Charavalle;  were  in  the  twelfth  century  claimed  by  a 
society  of  Employers  (Utenti)  of  the  Olona,  and  from  time  to  time  it  raised  claims  to 
entire  independence  of  the  administrative  authority  of  the  State,  on  the  grounds  that 
its  right  of  property  in  the  stream  was  absolute."  On  pages  198  and  199  I  find  that 
the  proprietors  of  the  streams  on  the  borders  of  two  countries  were  so  in  conflict,  one 
with  the  other,  that  in  spite  of  edicts  passed  by  the  General  Government  in  1G02, 1603, 
ir»07,  and  1610,  and  of  all  efforts  made  to  settle  the  difidculties,  the  two  countries  were 
nearly  embroiled  in  war.  The  power  of  the  appropriator  for  evil  is  seen  in  the  fol- 
lowing.    I  quote  from  page  257 : 

**  In  1832  the  Marquis  of  St.  G.,  farmer  of  the  canals  of  the  Vercellese,  having  quar- 
reled with  his  neighbor,  the  Marquis  Pal,  persisted  during  eight  consecutive  years  in 
throwing  into  the  river  Po  two  route  (about  24  cubic  feet  per  second)  of  water,  for 
which  the  Marquis  Pal  offered  to  pay  him  12, 000  francs  a  year.  *  *  «  ThissameMar- 
(piis  St.  G.,  wishing  to  force  the  commune  of  T.  to  submit  to  an  arrangement  which 
it  rcgan^ed  as  oppressive,  refused  to  allow  the  surplus  waters  of  his  vast  domains  to 
tiow  into  the  land  of  this  district,  although  he  was  offered  6,000  francs  a  year  for 
them.  He  preferred  throwing  them  for  two  years  into  the  Po,  to  his  own  loss  and  to 
the  injury  of  his  neighbors." 

This  illustrates  one  of  the  beauties  of  private  property  in  water.  'Tis  true  the  law 
iioally  interfered  and  compelled  the  Marquis  to  sell  his  surplus  water  instead  of 
wasting  it. 

It  is  asserted  that  the  State  can  regulate  the  use  of  water  even  when  appropriated. 
I  quote  again  from  Captain  Smith :  ''The  holders  of  ancient  grants  in  perpetuity 
liave  ocoasionally  asserted  an  absolute  right  of  property  in  the  water  thus  granted  to 
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tlHMii;  but  tlu»  lo^al  tribiiiialH  have  invariably  rejected  such  claims,  on  the  gnmnd 
tbnt  tht*-  j^rantH  wen-  made  for  \ho  jrt'noral  ^ood  of  tho  country  as  much  astho 
Hpccial  advanta^o  of  iho  f«:ranti'(*.s.  Tho  larjijo  canals,  Mora,  Biisci,  and  Bnaga, 
derived  from  tlii^  Sesia,  have  been  held  by  grantees  since  the  cIoko  of  the  fifteeuth 
century.  On  these  works  a  very  largo  ])orMou  of  the  irripjated  land  of  the 
province  of  Novara  is  dependent,  and  the  outlets  are  held  under  annual  leases  ood- 
tinnally  renewed.  Farther  to  the  southward,  in  the  district  of  Jjuniellina,  ^ater  is 
less  abundant,  and  therefore  Ijcars  a  considerably  higher  value.  This  latter  fact  led 
the  grantees  of  the  canal  Mora  to  attempt,  about  the  close  of  the  last  century,  to  dis- 
continue the  sup}>lies  which  have  been  furnished  for  centuries  to  a  number  of  pro- 
prietors n<*ar  the  h<»ad  of  the  canal,  with  tho  ^iew  of  carrying  the  water  thnsobtaiDed 
to  the  southward  and  there  renting  it  at  higher  rates.  To  this  project  very  dccidetl 
opposition  was  naturally  enough  otfored  by  tho  parties  whom  it  was  thuspropoiicdto 
ruin.  **  *  *  The  case  was  carried  before  tho  senate  of  Turin,  which  by  a  decree 
under  date  A])ril  IIJ,  17H7,  decided  that  the  proprietors  of  the  canal  sliould  continne 
to  give  to  the  employers  of  the  wat(»rs  those  volumes  which  they  and  their  forefath- 
ers had  so  long  enjoyed  ])ending  the  further  investigation  of  the  case  ;  and  the  em- 
l)l()yers  were  called  upon  to  submit  evidence  in  support  of  tho  reasons  on  which  their 
opposition  was  founih  d.  The  suit  was,  however,  pnrsncd  no  further,  thegranteesof 
the  canal  abandoned  their  design,  and  the  employers  continued  to  enjoy  their  onli- 
nary  sui)plie8  of  water  at  the  present  day.     *     *     * 

'*  The  temporary  elfeet  of  these  decisions  was  to  create  an  impression  that  do  em- 
ployer holding  a  term  lease  of  an  outh^t  of  irrigation  could  be  deprived  of  it  so  long 
as  lu^  paid  tho  juice  IVu- 1  he  water.  Subsequent  decrees  of  the  court,  however,  showeil 
that  unless  such  outlets  had  been  held  for  long  periods,  had  been  establifuied  and 
maintained  during  these  periods  at  considerable  expense,  had  been  accompanied  I»y 
other  agricultural  works,  and  that  no  special  agreement  to  the  contrary  existed  lie- 
tween  the  jirojjrietor  of  tlie  canal  and  the  lessee  of  tho  water,  temporary  leases  were 
revocable  at  the  will  of  the  former.  M.  Giovanetti  mentions  that  he  proposed  to  the 
commission  en  the  civil  code  to  d(;liue  and  establish  the  principle  involved  in  the  de- 
cisions of  the  courts  above  referred  to,  and  that  it  was  accordingly  introduced  into 
the  lirst  draught  of  the  code.  The  seujites  of  Nice,  Savoy,  and  Turin  approved  the 
princii)le,  only  altering  the  t(TU)s  of  expression ;  but  the  chamber  of  account;)  and 
the  senate  of  Genoa  demanded  its  supiu-ession  as  incompjitible  with  the  right  of 
property.  The  commission  on  the  code  adoi)ted  the  latter  view,  and  tho  two  articles 
delining  the  right  were  acjcordingly  struck  out." 

This,  I  believe,  is  the  final  adjudication  of  the  question  in  Italy.  This  is  a  Hat 
refutation  oC  the  jiosition  assumed  by  Kngineer Il.all  and  the  appropriators.  For 
sev(^n  hundred  years  the  waters  of  Italy  have  been  said  to  be  the  property  of  the 
government  to  legulate,  <^tc.,  and  during  s<;ven  hundreil  years  trial  to  regulate  the 
waters  and  the  a]>pr()priating  holders  in  peri)etuity  has  gone  on  continually.  The 
high(;st  power  in  that  land  has  declared  that  to  regulate  and  interlero  in  the  interest 
of  tho  irrigator  is  to  interfere  with  tho  rights  of  property. 

This,  however,  is  only  onc^  of  the  ])hascs  of  irrigation,  for  it  is  not  simply  a  ques- 
tion of  who  shall  own  the  wati  r  and  apx>ly  it  to  the  land.  It  is  a  inore*coni])lex 
problem.  It  includes  water  storage  by  n'servoirs  and  forestry  ;  the  proper  building 
of  head  works  and  ditches  in  relation  to  safety  and  health;  a  just  and  proper 
distribution  of  water  for  the  beneiit  of  all  concerned ;  tho  most  consummate  hydraulic 
engineering,  and  intelligent,  thoughtl'ul,  and  deeply  studied  legislative  enactments 
in  the  interest  of  the  people  of  the  whole  state.  One  of  tho  effects  of  tho  system  of 
a]>pro])riation  is,  the  water  being  fre((uently  appropriated  for  speculative  jmrpoHes, 
and  the  approprialor  earing  for  nothing  but  the  profits  from  the  sale  of  water, 
waste  follows,  and  malaria  and  other  diseases  are  the  consequence. 

Colonel  Alexander,  Major  Mend(^ll,  and  Professor  Davidson,  of  the  Coast  Survey, 
were  a  connnissiou  ai)poiiite(l  by  the  United  States  Government  in  187li  to  examin*' 
th(^  San  Joaquin  Vall<\v  as  to  itspossible  reclamation.  In  their  report  they  say  "the 
profession  of  the  hydraulic  engineer  for  agricultural  purposes  is  almost  unknown, 
and  the  farmers,  as  a  general  thing,  do  not  understand  how  to  use  the  water  when  it 
is  delivered  alongside^  their  lands.'  Continuing,  this  commission  pointed  out  canals 
and  places  by  name,  and  showed  that  the  places  were  unhealthy  because  of  the  canals 
being  inqnoperly  built.  But  this  is  the  history  of  private  ownership  of  water  for 
irrigation  all  over  the  world.  The  private  ai>i)ropriator  cares  only  for  what  he  can 
make  out  of  the  water  at  the  least  cost  to  himself,  irres)>ective  of  the  influence  of  his 
mode  of  doing  it.  If  we  contrast  (hat  with  the  care  taken  by  tho  Government  of 
the  irrigation  districts  in  India  in  examining  into  the  Condi ticui  of  the  people  a**  to 
their  health,  it  will  be  seen  at  onoe  that  it  is  in  the  interest,  of  all  the  ])eople  that  the 
system  of  irrigalion  should  be  under  tin*  ownership  and  centred  of  the  people  in  their 
colle(5tiv'>  capacity  ;  in  other  words,  of  the  Government. 

In  /]](^  fourteenth  century  (h(^  canals  r)f  India  wen^  beautified  by  tin*  jdantin);  of 
Hhado  niul  fru 1 1  i rees,  and  evovV)\Vvu\\v  w v\^  w\\v(\v\ ^Vv^vv^\\\^  and  profitable.     The  IJriti«h 
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GovenimeDt  has  within  the  present  century  taken  up  the  matter  and  appointed  com- 
missioners to  take  charge  of  this  part  of  irrigation,  and  beside  the  great  beufit  accru- 
ing to  the  country,  the  cost  is  estimated  at  about  one-fourth  of  the  income.  How- 
much  better  would  it  be  for  everybody  in  the  United  States  to  have  a  proper  system, 
than  allow  these  things  to  go  on  8lip-shod  fashion  as  they  are  going  on  hero.  Every 
man,  woman,  and  child  in  the  country  is  interested  in  having  a  proper  system  estab- 
lished, not  alone  because  it  will  give  them  better  and  cheaper  food,  but  because  it 
will  affect  the  health  and  well-being  of  the  nation  for  good.  In  India,  under  govern- 
ment ownership  and  control,  the  cost  of  maintaining  the  works  is  14  cents  per  acre, 
the  original  cost  about  60  cents,  while  the  original  cost  in  private  property  appropri- 
ating Italy  is  upwards  of  $74  per  acre ;  while  the  cost  to  the  irrigator  is  upwards  of  sixty 
times  greater  in  Italy  than  in  India  in  the  same  class  of  works.  In  Spain,  where  the 
water  18  private  property,  immense  sums  of  money  are  paid  by  the  users ;  on  one  occasion 
according  to  Engineer  Hall,  $11,000  was  paid  for  1  cubic  foot  per  second  for  twenty- 
foor  hours.  Where  the  system  has  been  handed  down  from  the  Moors  the  cost  is 
merely  nominal.  This  is  because  it  is  controlled  by  the  community.  In  France  many 
peasant  proprietors  are  ^oo  poor  to  purchase  water  for  irrigating,  and  where  the 
works  are  the  property  of  private  individuals  the  rivers  are  unfit  for  use  in  uiau3' 
places,  owing  to  the  neglect  of  the  proprietors,  while  the  reverse  is  the  case  where 
the  Government  owns  the  head  works. 

As  a  member  of  the  State  Senate  and  of  an  investigating  committee  appointed  by 
it,  I  arrived  at  Bakersfield,  the  county  seat  of  Kern  County,  late  at  night,  on  the  28th 
day  of  August,  1H86,  with  the  intention  of  going  over  the  ground  made  so  famous  in 
the  controversy  between  the  riparianists  and  appropriators.  On  the  following  day  I 
Baw  many  of  the  fields  made  fruitful  by  irrigation ;  immense  alfalfa  and  stock  ranches, 
horses,  cattle,  sheep,  ditches,  etc.  On  the  30th  Messrs.  Chandler,  Steele,  Wbitucy,  an<l 
Cross,  State  senators,  also  arrived,  and  we  were  taken  to  view  the  grounds  of  Miller  and 
Lux,  a  distance  of  about  24  miles  from  Bakersfield.  We  lunched  at  their  headquarter^, 
and  then  were  driven  miles  over  the  grounds.  We  looked  in  vain  for  any  signs  of  the 
water  in  the  river  which  made  them  riparian  owners.  'Tis  true  we  saw  a  channel  for 
water  to  run  in,  but  no  water.  As  near  as  we  could  tell,  we  rode  about  20  guiles  over 
ground  claimed  by  Messrs.  Haggin  and  Carr.  I  don't  remember  seeing  a  school-house 
the  entire  way,  and,  in  fact,  very  few  houses  of  any  kind.  We  returned  to  Bakers- 
field about  9.30  p.  m.  On  our  arrival  we  found  a  great  commotion.  The  appropria- 
tors were  out"  in  full  foroe. 

The  small  farmers  were  also  in  force  and  desired  to  talk  over  the  situation  with  us. 
This  congregation  of  farmers  were  all  owners  of  shares  in  ditches,  but  opposed  to  the 
appropriation  monopoly.  The  next  morning  we  were  taken  by  three  of  the  farmers 
for  a  birds'-eye  view  of  the  valley,  and  also  to  see  the  celebrated  Calloway  Canal. 
This  is  the  largest  irrigating  canal  in  California,  being  120  feet  wide  at  its  mouth. 
We  found  the  Calloway  empty,  and  were  informed  the  water  had  been  shut  off.  Beibre 
taking  this  Irip  several  tampers  again  called  upon  us.  I  was  the  only  one  present. 
I  saw  three  other  senators,  and  by  their  consent  I  made  an  agreement  lor  all  to  meet 
the  citizens  that  night,  listen  to  their  grievances,  and  talk  the  matter  over  with  them 
as  to  the  best  mode  of  finally  settling  the  iiTigation  question.  An  effort  was  made 
to  retain  us  over  night  at  one  of  the  ranch  mansions.  I  demurred  to  this  on  the 
IQrronnd  that  we  had  agreed  to  meet  the  citizens.  I  intended  to  keep  my  word,  and, 
as  I  was  obstinate,  they  promised  to  bring  me  back  at  the  stated  time. 

W^o  were  then  driven  rapidly  through  the  country;  saw  irrigated  fields  of  alfalfa, 
many  hay-stacks,  catjtle,  horses,  8heep,a  few  turkey-buzzards,  occasionally  a  building, 
and  one  school  house.  1  eyed  the  school-house  ior  a  long  time  to  see  if  tliere  was  any 
life  near,  bat  1  saw  noue,  althoiigh  it  seemed  to  have  beeu  newly  painted.  We  were 
driven  into  an  alfalfa  field  of  about  700  acres,  belonging  to  a  banker,  in  which  was 
one  shanty.  Several  hay-stacks,  some  sheep,  and  one  sheep-herder  were  the  residents 
of  this  immense  field.  We  were  at  last  driven  to  Belle  View,  the  priucipal  ranch  of 
the  {jrincipal  appropriator  in  California,  where  I  left  my  brother  senators  to  eat  tur- 
key and  to  be  further  instructed  into  the  mystery  of  legislating  all  the  waters  of  the 
State  into  the  pockets  of  the  appropriators.  At  Bakersville  1  found  quite  a  numl»er 
of  farmers  waiting  to  meet  the  senators.  I  passed  a  couple  of  hours  in  their  com])any 
listening  to  their  story.  On  the  next  day  1  rode  over  a  deal  of  ground  with  John 
Barker,  editor  of  the  Echo,  published  in  Bakersfield.  We  passed  over  a  good  site  for 
a  reservoir  for  the  storage  of  water,  which  he  considered  would  by  an  outlay  of  about 
$5,000  be  made  to  store  enough  water  to  irrigate  70,000  acres  of  land.  He  also  in- 
formed me  that  at  a  place  some  miles  above  a  storage  for  an  immense  amount  of  wa- 
ter could  be  obtained  by  buying  out  two  ranches. 

Mr.  Barker  was  thoroughly  able  to  give  information  on  the  matter,  as  he  had  sur- 
veyed the  head  of  the  valley  in  every  conceivable  way,  with  reference  to  a  thorough 
knowledge  of  the  utilization  of  the  waters  for  the  benefit  of  irrigation. 

On  my  return  I  again  found  a  large  number  of  farmers  patiently  waiting  for  the 
senators.    Put  they  were  doomed  on  ce  more  to  d isappoi  n  t  meiit>  lot  iW^  'w  ^^\v^ '\w\qx\\\^\ 
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ihiit  tlio  Iwinkor  wa.s  to  ciilortuin  tliciii  at  dinner.  These  men  who  had  so  very  pa- 
tiently \vaitiMl  t'onr  days,  Honio  of  thoni  coming  a  distance  of  20  miles,  uatnrally  lelt 
angry.  They  hired  a  liall  and  held  a  meeting  and  at  half  past  9  o'clock  the  five  8en- 
ators  t(K)k  tliuir  soats  on  tho  jdatform,  and,  atter  a  speech  hy  the  chairman,  resolatioDs 
>ven>  nnaniniously  H<I<)pted  condemning  the  principle  of  appropriation  as  condncted 
by  llaggin  and  Carr.  The  following  facts  I  gleaned  at  tho  meeting  and  duriog  niy 
interview  witli  the  farmers: 

Whi'u  this  firm  cntt^ed  tho  valley  thej'  found  a  large  number  of  small  ditch-owuen 
and  ])revailcd  upon  them  to  put  their  ditches  into  corporations,  etc.  The  corporations 
were  organized,  larger  ditches  were  built,  and  in  every  instance  the  new  comers  had 
a  majority  of  stock,  elected  their  own  officers,  and  have  run  the  entire  concern. 
Many  of  these  men  were  deprived  of  water  while  it  was  supplie<l  to  Chinese  tenants. 
Mr.  Randall  testiiied  at  the  ))nblic  meeting  that  when  he  wanted  water  it  was  fro* 
fuently  turned  out  of  the  ditch  to  prevent  him  using  it.  Seventeen  of  the  farmers 
present  at  that  meeting  verillcd  his  statement  in  letters  to  the  senators  when  they 
returned  to  the  State  capital,  both  as  to  his  and  their  cases,  all  being  owners  in 
ditches  similarly  situated. 

The  average  school  attendance  had  dwindled  down  from  649  in  the  year  1880  to 
24(>  in  ld8() ;  and  this  is  the  effect  of  private  property  in  water. 

One  farmer  had  nettled  in  Kern  County  years  before  the  appropriator  had  ever 
dreamed  of  going  there,  had  paid  the  (joycrnment  for  his  land ;  a  natural  water-conrse 
ran  through  the  laud  from  which  ho  irrigated  and  made  a  good  living.  The  appro- 
priator claimed  to  have  appropriated  the  water,  forbid  Mr.  Jndd's  using  it  even  when 
it  was  running  to  waste  upon  the  desert,  and  finally  turned  it  off  from  bis  land  alto- 
get  her. 

The  school  district  of  San  Kmigdio  is  not  subject  to  irrigation  from  the  river.  It  is 
a  portion  of  an  old  Spanish  grant,  and  a  few  families  had  lived  there  many  years.  A 
spring  supplied  them  with  irrigation.  The  sjiring  was  confiscated  under  the  law 
of  appropriation,  and  the  water  diverted  to  beneficial  uses  in  a  ditch  past  their  lands. 
Ofiers  were  made  to  buy  them  out.  These  i)oor  Mexican  farmci*8  refused.  Here  they 
had  raised  their  families;  hero  was  the  only  world  they  knew ;  bore  they  wanted  to 
stay.  The  little  seepage  water  which  was  allowed  to  escai)e  the  large  ditches  would 
do  service  in  th<^  support  of  their  families.  For  the  purpose  of  freezing  them  oot 
cement  was  used  to  i)revent  even  a  drop  of  water  escaping  on  to  their  lands,  and  tho 
poor  farmers  succumbed,  while  the  school  with  its  average  attendance  of  twenty-sis 
children  collapsed.  Th(*  land  ])assed  into  the  canal  owners'  i)Ossession.  Under  onr 
law  of  ajjpropriation,  then,  one  firm  in  Keni  County  owns  a  strip  of  laud  75  miles 
long,  which  in  many  places  is  :>0  miles  witle;  that  upon  49,903  acres  of  land  they  an' 
assessed  at  a  land  valuation  of  2;")  cents  per  acre;  that  15,000  acres  arc  growing  al- 
falfa an<l  wheat,  while  oth(^r  cro])s  could  be  raised  to  make  the  county  rich.  This 
cours(^  has  de])opuhited  the  county  and  shut  up  the  schools.  It  is  '  ime  to  cry  halt  to 
this  system  of  private  property  in  natural  waters  and  demand  that  all  waters  for 
irrigation  ])ur])oses  shall  be  under  the  ownership  and  control  of  the  Government. 

In  con<;lusion,  hit  mo  contrast  this  state  of  things  in  Kern  County,  Cal.,  with  the 
following  facts  which  oe(;urred  in  India,  where  the  waters  for  irrigation  is  owned 
and  (jontrollcd  by  the  (Jovernment: 

In  1?**20,  when  the  ISritish  got  control  of  the  district  of  Mairwara,  the  inhabitants 
had  been  freebooters  for  centuries,  had  been  notorious  for  their  depredations,  and  rob- 
bery was  t  he  profession  of  the  whole  race.  Each  district  in  Mairwara  had  its  assiijned 
field  tor  i»lun(ler  in  the  adjoining  lowlands.  The  horsemen  i:i  small  ])arties  haunted 
the  hij^hways,  looking  out  for  nuirriage  cavalcadtvs  and  pilgrims  bound  for  the  shrines 
of  Kajpootaiia.  When  Ajnieer  fell  into  the  hands  of  tlie  British  it  was  not  safe  fur 
an  unaruHMl  man  to  be  outside  the  walls  after  sunset.  Repeated  attempts  to  subjngate 
them  wen^  made  by  the  larger  states  •  f  Kajpooiana.  The  ellbrts  were  unsuccessful, 
and  not  only  eiiiboldeucd  the-  iV(M'l)oot(^rs  but  eneouragcd  them  to  levy  revenue  fnnu 
other  districts.  They  were  evtuit  iially  con(|uered  by  British  soldiers,  divided  intotbree 
secti(ms,  and  placed  under  thn;e  sepjuate  governments,  where  they  were  suppostMl  to 
be  in  such  a  minority  that  they  could  easily  be  kept  in  subjection ;  but  such  was 
tho  desperate  character  of  these-  people  that  they  would  have  subjugated  thenativf 
governments  under  which  th(\y  were-  placed,  had  it  not  been  for*  the  superior  force  of 
the  British.  Then,  under  the  control  of  a  British  captain,  they  were  collected  ajjain 
on  their  own  lands.  With  Jissistanco  from  the  Government,  they  commenced  anew 
as  tillers  of  the  soil.  They  were  assisted  with  provisions,  implements  of  labor,  ca- 
nals and  ditches  wore  dug,  and  every  means  j)rovided  to  give  them  a  fair  start. 

Baird  Suiith  says  (page  410  vol.  1)  in  his  Italian  Irrigation:  ''The  village  [villajjes] 
was  formally  inaugurated,  and  remissions  in  rent  were  granted  nntil  tho  hamlet  wa** 
considenul  sufficiently  advanced  to  bear  the  usual  rates.  During  the  first  year,  one- 
sixth  of  the  produce  was  taken  as  the  goverinnent  share;  during  the  second  year,  «>ne- 
fit'th;  and  during  tho  next  four  years,  one- fourth.  After  that  period  tho  rat»'s  wen* 
the  same  as  in  old  villages.    M  \.V\€>  v^vuw^  Umvb  \Axft  nottlers  were  furnishe<1  with  ad- 
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vances  of  money  for  the  purchase  of  bullocks,  and  for  the  construction  of  small 
works.  These  advances  were  repaid  in  four  or  six  installments,  within  three  years 
•fcfter  the  establishment  of  the  village.  Tools  were  furnished  free  to  all  who  needed 
fcheni,  but  the  settlers  were  expected  to  build  their  own  houses." 

From  this  time  to  the  time  Captain  Baird  Smith  published  his  book,  a  period  of  about 
thirty  years,  no  complaint  had  ever  been  made  against  them.  In  fact,  they  became 
a  model  for  industry,  probity,  and  honesty.  Such  was  the  effect  of  their  content- 
ment and  prosperity  that  the  peasants  of  the  adjoining  provinces  of  Ajmeer  and 
Rajpootana  began  to  emigrate  to  Mairwara.  The  chiefs  of  these  provinces  wrote  to 
the  chief  of  Mairwara  protesting  against  the  loss  of  their  subjects,  who  replied  that 
■f  hey  must  do  something  to  better  the  condition  of  their  own  peasantry.  The  chiefs 
took  the  hint,  made  the  desired  improvements,  and  were  blessed  by  the  return  of  their 
people.  It  was  not  many  years  after  they  had  established  themselves  in  their  new 
pursuits  that  they  were  called  to  assume  the  defense^  not  only  of  themselves,  but  of 
their  neighbors.  And  we  find  the  same  good  offices  which  converted  them  from 
pestilential  robbers  to  honest  tillers  of  the  soil  again  put  in  requisition,  again  by  the 
same  man,  and  again  with  the  same  effect.  The  follows  ing  account  I  take  from  Baird 
Smith  (page 3*38,  vol.  1),  slightly  changing  the  language: 

In  18*i6,  a  gang  of  robbers  from  Marwar  having  plundered  the  town  of  Gungapoor, 
in  Mewar,  in  returning  with  their  booty  though  British  Mairwara,  were  attacked  by 
the  villagers,  who  in  their  new  character  as  cultivators  had  suffered  from  the  depreda- 
tions of  the  gang.  Twelve  of  the  gang  were  killed  and  twenty-nine  made  prisoners. 
These  were  confined  in  the  Mairwara  jail  under  sentence  for  four  years,  but  before 
the  expiration  of  this  period  a  plan  wus  suggested  for  converting  these  men,  whom 
poverty  and  ignorance  had  made  robbers,  into  thrifty  and  useful  subjects.  A  portion 
of  the  uncultivated  land  some  miles  from  the  jail  at  Nya  Nuggur  was  assigned  to 
them.  The  prisoners  were  permitted  to  quit  their  confinement  every  morning,  par- 
tially unfettered,  for  the  purpose  of  digging  wells  at  the  new  settlement,  returning 
every  evening  unattended  to  sleep  at  the  jail.  On  the  expiration  of  their  sentence 
they  were  joined  by  their  families  and  relatives  and  commenced  in  earnest  on  the  cul- 
tivation of  the  soil.  A  year  after  their  release  the  new  village  exhibited  signs  of  pros- 
perity. It  soon  contained  twenty-seven  families  and  paid  a  yearly  revenue  of  £77 
sterling.  From  the  day  of  their  location  no  charge  of  misconduct  had  been  brought 
against  them  up  to  the  time  Captain  Smith  published  his  book.  The  character  of 
the  people  has  been  marked  by  order,  propriety  and  untiring  diligence. 

Captain  Smith  further  says:  "The  scope  and  success  of  Colonel  Dixon's  measures 
have  been  sufficiently  indicated  in  the  preceding  pages.  Though  much  was  done  by  his 
predecessor  for  the  the  civilization  of  the  Mairs,  yet  undoubtedly  all  this  was  most 
precarious  whiile  their  subsistence  and  employment  were  dependent  on  most  uncer- 
tain seasons,  and  the  development  of  a  great  system  of  irrigation  works  (by  which 
the  fallen  rain  is  economized  to  the  utmost,  and  distributed  in  time  and  place  of 
need,  instead  of  sweeping  down  the  valleys  and  passing  away  in  a  useless  torrent) 
has  been  the  means  of  ginng  permanence  and  advancement  to  the  improvement  in 
the  character  and  habits  of  the  people." 

For  the  reasons  set  forth  in  the  foregoing  statement  I  would  earnestly  recommend 
that  in  whatever  may  be  done  by  the  United  States  Government  to  assist  the  irrigators 
of  the  various  States  in  the  way  of  irrigation,  that  every  right  be  reserved ;  and  that 
no  power  to  '*  appropriate,"  even  the  use  of  water  be  given.  History  shows  that  if 
the  appropriation  of  oven  '/  the  use"  be  granted,  the  apropriators  will  in  time  set  the 
Government  and  the  people  at  defiance.  And  I  further  urge  that  if  any  sites  for  stor- 
age, or  forestry,  or  other  water  privileges  be  granted  to  any  State,  the  right  of  revo- 
cation should  be  reserved  to  the  General  Government  to  be  applied,  if  said  State 
should  alienate  the  grant  on  any  ground  whatever. 


ARIZONA  DIVISION. 

Yuma,  Arizona,  September  4, 1889. 

The  coimiiittoe  met  piusuaiit  to  tlie  call  of  the  Chairman. 
Present,  Messrs.  Stewart   (chairman)  anil   Iteagan ;   also,  Durector 
Powell. 

STATEMENT  OF  H.  W.  BLAISDELL,  OP  YUMA. 

The  Chairman.  What  is  your  profession  f 

Mr.  Blaisdell.  1  have  a  ranch  of  25  acres  in  fruit  9  miles  east  of 
this  town. 

The  Chairman.  Near  the  railroad  ? 

Mr.  Blaisdkll.  Yes. 

The  Chairman.  When  did  you  commence  to  cultivate  your  ranch T 

Mr.  Blaisdell.  About  the  1st  of  January  last  I  commenced  to  break 
ground,  and  late  in  January  I  conmienced  setting  out  my  trees  and 
vines.  They  were  all  set  out  later  than  they  should  have  been  owing 
to  dehiy  in  starting.  What  I  have  to  show  you  here  are  the  results  of 
eight  months  only. 

TJie  Chairman.  Describe  the  result! 

Mr.  Blaisdell.  The  i)each  trees  have  grown  from  small  stems  to  an 
ii)ch  and  a  half  in  diameter.  But  a  growth  of  3^  and  4  feet  of  grape- 
vines Juive  grown  G  and  8  feet.  Orange  trees  have  made  a  heavy 
growth,  and  figs  are  growing  well. 

The  Chairman.  Have  you  planted  any  dates? 

Mr.  Blaisdell.  1  have  no  dates  set  out.  We  have  had  them  in  this 
place  fourteen  years,  about  8  miles  below  the  city. 

The  Chairman.  1  low  do  they  prosper  ! 

Mr.  Blaisdell.  Very  well ;  scarcely  anything  grows  better.  The 
trees  are  25  feet  high  and  2  feet  in  diameter,  the  result  of  four  years' 
growth.  The  limbs  fall  down  as  they  increase  in  years,  as  the  date  that 
you  see  in  tropical  climates. 

Senator  Beagan.  Do  you  raise  enough  dates  to  send  to  market? 

Mr.  Blaisdell.  Hardly,  yet.  Our  home  consumption  would  exceed 
the  production. 

The  Chairman.  Can  you  produce  dates  generally  throughout  the 
Territory  "I 

Mr.  Blaisdell,    Yes.     It  is  the  natural  wild  date  that  grows  here. 

The  Chairman.  What  varietv  of  citrous  fruits  can  be  raised  here? 

Mr.  Blaisdell.  The  lemon,  the  lime,  and  the  orange  do  exceedingly 
well  here,  especially  the  lemon  and  the  lime.  They  ripen  very  soon,  two 
months  earlier  than  they  do  in  California.  We  have  no  early  oranges 
here ;  so  we  can  not  say  what  time  they  will  ripen.  We  have  them  grow- 
ing, but  not  bearing  yet. 

The  Chairman.  What  are  tlie  facilities  here  for  irrigating  this  land! 

Mr.  Blaisdell.  We  have  abundant  water  supply  in  the  winter  and 
spring  J  up  to  about  the  l»l  o?  «\\\\\^, 
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Senator  Eeagan.  Without  irrigation  ? 

Mr.  Bl AiSDELL.  No,  we  have  no  rain  here  to  speak  of.  The  rain-fall 
being  about  2J  inches,  practically  amounts  to  nothing.  We  have  in  the 
Gila  Kiver  an  abundance  of  water  up  to  the  Ist  of  June.  It  varies  ac- 
cording to  the  position  of  the  county,  the  upper  part  having  more 
water  than  the  lower  part. 

The  Chairman.  In  the  upper  part  they  take  it  out  first  ? 

Mr.  Blaisdell.  Yes. 

The  Chairman.  Is  there  enough  water  in  the  Gila  Eiver  to  provide 
all  that  you  want  ? 

Mr.  Blaisdell.  In  the  winter  the  stream  is  wide,  and  something 
like  4  feet  deep.  We  can  fill  almost  any  reservoir  that  you  can  build. 
The  evaporation,  by  the  report  of  the  Signal  Service,  is  one-third  of  an 
inch  a  day  for  the  three  summer  months,  an  average  of  10  inches  for 
the  three  summer  months.  They  made  a  survey  for  the  reservoir  site, 
and  allowed  for  an  evaporation  of  7  feet — over  half  an  inch  a  day  for 
the  whole  year ;  and,  making  that  allowance,  we  have  a  storage  capac- 
itj'^  with  a  flow  of  150,000  inches  for  six  months  in  addition  to  the  nat- 
ural flow  of  the  river  during  the  summer. 

The  Chairman.  Have  you  near  here  a  good  site  for  a  reservoir  f 

Mr.  Blaisdell.  Yes ;  we  have  an  excellent  site  about  80  miles  east 
of  this  place. 

The  Chairman.  Then  you  think  in  the  Gila  Eiver  there  is  plenty  of 
water  that  could  be  stored  ? 

Mr.  Blaisdell.  In  the  winter-time  and  the  spring  we  have  the 
freshets.    That  covers  a  large  part  of  the  bottoms. 

The  Chairman.  When  you  do  have  rainy  seasons  what  time  in  the 
year  are  they  ? 

Mr.  Blaisdell.  Generally  in  the  winter.  We  generally  have  no 
rain  in  the  summer.    Eain  is  the  exception  in  the  summer. 

The  Chairman.  Further  east  from  here  they  have  rain  in  the  sum- 
mer f 

Mr.  Blaisdell.  Yes,  at  the  ranch  we  occasionally  get  some  5  but  it 
is  the  exception. 

The  Chairman.  What  area  of  country  have  you  in  the  vicinity  of 
Tumathat  could  be  irrigated  if  you  stored  your  water? 

Mr.  Blaisdell.    About  600,000  acres  of  land  below  the  reservoir. 

The  Chairman.  Is  the  reservoir  site  on  public  land  ? 

Mr.  Blaisdell.  Yes.  There  are  two  cattle  ranches  located  on  the 
reservoir  site,  but  no  filings  have  been  obtained.  The  dam  would  be 
required  to  be  100  feet  high  to  flood  an  area  of  48 J  square  miles. 

The  Chairman.  How  large  would  your  reservoir  site  be'? 

Mr.  Blaisdell.  Forty-eight  and  one-half  square  miles.  It  flows 
back  about  24  miles.  The  average  depth  we  estimate  to  be  35  feet,  al- 
lowing for  evaporation.  I  think  the  capacity  will  exceed  our  estimates 
at  least  25  per  cent.,  because  we  have  made  no  estimate  of  the  canons. 

The  Chairman.  What  crops  do  you  produce,  taking  the  winter  irri- 
gation that  you  have  in  the  flood-time  ? 

Mr.  Blaisdell.  Barley,  wheat,  hay,  and  all  kinds  of  sugar-beet  can 
be  produced  here.  You  will  find  that  this  will,  in  all  probability,  be 
the  sugar-beet  country.  There  is  17  per  cent,  of  sugar  in  our  beets,  and 
it  is  estimated  that  the  yield  from  properly  cultivated  beets  will  be  over 
20  per  cent. 

The  Chairman.  How  do  the  laborers  in  this  climate-stand  working 
in  the  snnl    This  country  has  the  reputation  of  being  a  x^rj  X^^V  wi^^ 
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Mr.  Blaisdkll.  Our  extreme  beat  this  summer  was  117  or  118,  but 
it  is  equivalent  to  SH  or  90  ouly,  taking  moisture  into  consideration. 

The  Chairman.  It  is  equivalent  to  a  temperature  of  88  or  90  degrees 
in  New  York  or  Washington  f 

Mr.  Blaisdell.  Yes ;  it  would  not  be  over  88  or  90.  We  have  no 
trouble  in  getting  all  the  labor  we  need. 

Tbe  CnAiKMAN.  The  i)eople  who  work  here  are  healthy  f 

Mr.  Blaisdell.  Yes.  The  only  thing  we  have  to  be  careful  about 
is  not  to  drink  an  unlimited  quantity  of  ice- water  when  working  out  in 
the  sun.  I  will  state  that  we  have  no  difficulty  in  raising  all  kinds  of 
oranges. 

STATEMENT  OF  0.  T.  S.  INGALLS,  OF  YUDCA. 

The  Chairman.  What  is  your  occupation  ? 

Mr.  Ingalls.  1  am  a  farmer  at  the  present  time. 

The  Chairman.  State  where  you  are  farming  and  what  are  the  re- 
sults you  obtain. 

IVlr.  Ingalls.  I  will  state  that  1  am  occupying  a  piece  of  land  in 
town  which  1  am  leveling  and  getting  ready  to  cultivate  when  I  get 
sufficient  water.  I  propose  to  use  pumps  so  soon  as  my  land  is  in  a 
condition  to  work.    At  the  present  time  I  have  not  done  anything. 

The  Chairman.  Do  you  know  what  kind  of  farming  is  principally 
carried  on  here — what  do  you  raise? 

Mr.  Ingalls.  Mostly  fruits— oranges,  lemons,  limes,  dates,  pomegran- 
ates, figs,  apricots,  pears,  and  peaches. 

Tbe  Chairman.  Is  the  land  well  adapted  to  the  raising  of  snch  fruits! 

Mr.  Ingalls.  We  find  no  difficulty  in  raising  them,  and  we  get  them 
very  early  in  the  season.  They  grow  very  rapidly,  and  we  get  various 
varieties. 

The  Chairman.  IIow  are  they  as  to  quality? 

Mr.  Ingalls.  Very  fine  as  to  quality,  and  the  yield  is  good.  We 
have  also  made  some  experiments  with  sugar-beets.  We  find  that  we 
can  raise  them  here  by  planting  them  two  seasons  of  the  year,  one  crop 
in  March  and  the  other  in  October.  In  that  way  we  have  them  grow- 
ing the  whole  year  round.  We  sent  a  sample  of  our  sugar-beet  to  Sau 
Francisco,  and  it  was  rei)orted  to  contain  17  per  cent,  of  sugar.  That 
is  a  very  fine  return.  Then  we  have  wild  hemp.  This  grows  on  the 
overflowed  lauds  of  the  Colorado.  It  grows  without  any  irrigation  im- 
mediately after  the  overflow,  and  this  sample  [producing]  was  obtained 
by  putting  the  sticks  of  the  hemp  in  water  and  allowing  it  to  wash  oH*  the 
gum. 

The  Chairman.  What  height  does  it  grow  f 

Mr.  Ingalls.  From  12  to  14  feet  in  height. 

The  Chairman.  How  is  it  as  to  quality  ? 

Mr.  Ingalls.  It  is  considered  to  be  a  very  fine  quality.  We  have 
been  ottered  8  cents  a  pound  for  that  material. 

The  CUAIR3IAN.  That  grows  down  in  the  Mexican  territory,  also. 

Mr.  Ingalls.  Large  quantities  grow  in  Mexican  territory. 

Senator  Eeagan.  Is  there  any  one  engaged  in  putting  it  into  this 
condition  ! 

Mr.  Ingalls.  Xo;  that  was  done  for  experimental  purposes.  I  saw 
a  party  in  San  Francisco  who  had  just  returned  from  Paris,  and  h<? 
stated  they  were  anxious  to  get  it. 

The  Chairman.  Is  the  territory  here  large? 

Mr.  Ingalls.  Yes-,  liuudteds  of  thousands  of  acres.    Cotton  grows 
here  year  after  year. 
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Senator  Eeagan.  From  the  same  stump? 

Mr.  Ingalls.  Yes,  and  Judge  Brinley  has  had  some  trees  growing  in 
his  yard  for  some  years. 

The  Chairman.  Is  cotton  cultivated  here  so  as  to  enable  you  to  speak 
of  the  quantity  produced  if 

Mr.  Jngalls.  It  is  not. 

Senator  Eeagan.  You  do  not  know  how  much  is  produced  to  the 
acre? 

Mr.  Ingalls.  No. 


STATEMENT  OF  CHAELES  H.  BEINLEY,  OF  YUMA. 

The  Chairman.  How  long  have  you  resided  in  Yuma? 

Mr.  Brinley.  Twenty-odd  years. 

The  Chairman.  Have  you  observed  the  production  of  crops  here  by 
irrigation? 

Mr.  Brinley.  Somewhat. 

The  Chairman.  And  you  have  engaged  in  it  to  some  extent? 

Mr.  Brinley.  As  a  gardener. 

The  Chairman.  What  is  the  character  of  crops  produced  here? 

Mr.  Brinley.  In  former  times  there  was  produced  wheat,  barley,  and 
hay.  They  were  the  principal  crops.  That  was  a  number  of  years  ago. 
That  was  when  the  government  was  here. 

The  Chairman.  Then  you  had  a  market  for  that  class  of  crops  ? 

Mr.  Brinley.  Yes.  Since  that  time  it  has  been  nondescript  in  its 
character.  With  Mexicans  and  others  it  never  rose  to  the  dignity  of  a 
crop.  So  soon  as  the  railroad  was  established,  and  when  we  were  able 
to  get  water  from  our  pipes,  etc.,  we  commenced  our  gardens.  So  far 
as  that  is  concerned,  I  can  speak  from  a  personal  stand  point.  I  have 
put  in  oranges,  lemons,  limes,  figs,  olives,  pomegranates,  plums,  a  variety 
of  flowers,  cotton  and  one  or  two  trees  from  Sonora,  a  kind  of  wild 
tamarind.  I  have  planted  the  tamarind  and  found  it  to  grow  well  and 
free.    You  could  produce  ornamental  trees  and  bananas. 

The  Chairman.  What  success  have  you  had  in  them  ? 

Mr.  Brinley.  Good  success. 

The  Chairman.  You  have  raised  each  of  those? 

Mr.  Brinley.  Yes.  I  have  raised  bananas.  I  am  speaking  from  a 
croi)  stand-point.    1  do  not  think  bananas  would  answer? 

The  Chairman.  What  would  then. 

Mr.  Brinley.  Oranges,  limes,  and  lemons. 

The  Chairman.  What  success  have  you  had  in  oranges? 

Mr.  Brinley.  Admirable.  I  could  demonstrate  that  better  if  you 
were  to  step  oft*  the  cars  and  see  my  oranges.  I  have  but  two  trees.  I 
have  them  in  my  garden,  the  Marianna  Sweet,  and  it  is  as  clear  and 
delicious  a  fruit  as  you  ever  saw,  without  a  speck,  beautiful  in  color, 
and  just  a  few  seed. 

The  Chairman.  Do  they  produce  largely  in  quantity? 

Mr.  Brinley.  Abundantly. 

The  Chairman.  As  much  as  the  trees  will  bear? 

Mr.  Brinley.  \"es;  and  when  they  are  in  flower  I  never  saw  any- 
thing like  it.  I  have  seen  an  abundance  produced  on  oranges  and 
lemons ;  but  in  this  place  there  appears  to  be  a  struggle  as  to  which 
tree  can  produce  the  most. 

The  Chairman.  How  much  of  this  country  is  suitable  for  orangey  of 
that  kindf 
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Mr.  Brinley.  That  has  to  be  experimented  upon.  I  can  not  answer 
a8  to  that,  because  my  operations  are  limited. 

The  Chairman.  To  Yuma  f 

Mr.  Brinley.  To  a  small  area  near  it ;  but  I  judge,  with  proper 
care,  we  could  hardly  name  the  limit  in  this  county. 

The  Chairman.  Where  were  the  dates  raised  that  we  see  here  ? 

Mr.  Brinley.  They  were  raised  on  the  Colorado,  about  0  miles  from 
here. 

The  Chairm'an.  Am  I  to  understand  that  there  is  an  abundance  of 
water  in  the  Gila  Eiver  in  the  spring  ? 

Mr.  Brinley.  Yes ;  in  the  winter-time. 

The  Chairman.  Covering  a  large  extent  of  country  f 

Mr.  Brinley.  Yes. 

The  Chairman.  How  is  this  country  with  regard  to  its  healthful- 
ness? 

Mr.  Brinley.  Perfect.  I  am  rather  a  good  specimen  for  the  number 
of  years  that  I  have  lived  here.  I  have  been  sick  but  once,  and  I  have 
not  slept  in  my  house  for  thirteen  years.  I  sleep  out  of  doors.  In  the 
winter-time  I  sleep  under  a  corridor. 

The  Chairman.  What  effect  would  this  climate  have  upon  consump- 
tives '^ 

Mr.  Brinley.  If  they  come  here  at  not  too  late  a  period  in  the  dis- 
ease, I  think  they  can  be  improved  in  every  instance.  I  do  not  thiuk, 
however,  any  one  could  stand  the  extreme  hot  weather.  But  if  they 
came  here  in  the  winter  and  gradually  worked  into  it,  I  think  they 
could  stand  the  heat  and  be  wonderfully  benefited  by  the  country. 

The  Chairman.  How  would  it  do  to  spend  the  winter  here  and  the 
summer  at  Santa  Fe? 

Mr.  Brinley.  That  might  do.  80  far  as  this  climate  is  concerned, 
in  the  winter-time  it  is  admirable. 

The  Chairman.  Do  persons  contract  consumption  here? 

Mr.  Brinley.  I  have  never  known  a  local  disease;  everything  that 
has  occurred  here  was  some  person  who  was  brought  here  sick.  We 
have  hud  sporadic  cases  of  measles  and  small-pox.  But  that  is  milder 
in  ibriii  than  it  is  anywhere  else ;  the  fatality  is  insignificant  as  com- 
pared with  other  places. 

STATEMENT  OF  J.  H.  TAGGAET,  OF  YUMA. 

The  Chairman.  State  what  your  experience  has  been  in  fruit-rais- 
iu^in  this  country. 

Mr.  Taggart.  Outside  of  a  garden  I  have  bad  no  personal  expe- 
rience. About  six  years  ago,  when  we  got  our  water,  we  put  in  some 
trees,  some  oranges,  lemons,  limes,  tigs,  grapes,  a  variety  of  flowers, 
tube  roses,  and  the  whole  list.  My  wife  attended  to  that  department. 
The  success  in  everything  has  been  all  that  could  be  expected,  and  even 
more,  in  some  instances.  The  citrous  fruits  we  have  found  to  improve 
in  qualify  from  what  they  were  when  transplanted  from  California. 
The  skin  bec^omes  thinner,  the  flower  finer,  and  the  seeds  fewer.  The 
quality  of  citrous  fruit  is  equal  to  the  Sonora  limes,  lemons,  etc. 

The  Chairman.  Do  you  think  you  can  raise  as  good  oranges  as 
they  can  at  Sonora  '^ 

Mr.  Taggart.  I  have  never  tasted  a  better  orange  than  I  have 
gotten  here.  I  have  compared  them  with  the  Sonora  oranges,  and 
found  them  fully  their  equal.  They  are  much  better  than  the  Riverside 
oranges  J  or  the  best  Florida  oiaiigt^^* 
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The  Chairman.  How  much  country  have  you  iu  which  you  could 
raise  oranges  like  the  Sonora  oranges  f 

Mr.  Taggart.  It  is  estimated  that  we  have  in  this  country  some 
half  million  acres,  and  I  do  not  know  any  reason  why  the  fruit  should 
not  be  raised  over  the  whole  area. 

The  Chairman.  It  is  very  similar  to  the  land  on  which  you  raise 
oranges. 

Mr.  Taggart.  Yes,  except  that  throughout  the  county  the  soil  is 
excellent,  and  here  in  Yuma  we  are  in  a  sand-hill.  So  that,  we  are  at  a 
disadvantage  here,  where  we  have  gardens.  A  few  months  ago  we  put 
out  some  blue  figs,  and  today  they  represent  trees  10  and  11  inches  in 
diameter.  Before  the  slips  are  a  year  old  we  gather  fruit  from  tliera, 
and  from  some  of  them  we  have  gathered  two  or  three  times  a  year. 
We  get  bushels  from  each  tree  every  season.  The  yield  is  simply  im- 
mense. Some  varieties  of  grapes  do  not  color  here  as  well  as  they  do 
elsewhere ;  but  they  are  of  a  finer  flavor  than  I  have  seen  elsewhere. 

The  Chairman.  Would  this  be  a  good  place  to  cultivate  raisin 
grapes ! 

Mr.  Taggart.  Yes.  I  have  had  bunches  of  raisin  grapes  on  the 
ground  in  the  garden  exposed  to  the  sun,  and  in  eight  or  nine  days  pick 
up  as  fine  raisins  as  I  would  want  to  use,  and  without  giving  further  at- 
tention. They  do  not  become  sun  burned  under  such  circumstances,  and 
the  atmosphere  is  so  dry  that  we  have  no  difficulty  at  all.  There  is  no 
necessity  to  protect  the  crop. 

The  Chairman.  You  can  dry  them  almost  any  season  of  the  year  ? 

Mr.  Taggart.  Yes.  We  claim  from  four  to  six  weeks  earlier  thiin 
California  in  ripening  most  fruits,  especially  grapes.  We  can  discount 
that  time.  I  took  from  my  garden  this  season  in  May  ripe  grapes  of 
the  standard  varieties — Black  Hamburgs,  raisin  grapes.  Black  Malaga, 
Mnscatelles,  etc.  So  that  we  could  have  gathered  freely  had  we  vine- 
yards from  the  10th  to  the  15th  of  June. 

The  Chairman.  You  would  have  the  eastern  market  two  months 
earlier  than  your  California  neighbors. 

Mr.  Taggart.  That  is  what  we  claim;  and  we  could  hold  it. 

The  Chairman.  Are  your  citrous  fruits  ripened  much  earlier  than 
theirs? 

Mr.  Taggart.  Our  limes  are.  Here  are  are  some  limes  just  picked 
from  the  tree  |producingJ. 

The  Chairman.  What  is  the  general  character  of  the  soil  through 
this  country  If 

Mr.  Taggart.  It  is  deep,  from  10  to  20  feet  on  the  valley ;  on  the 
mesas  it  is  different — more  iron,  and  somewhat  more  gravelly,  and  of 
unknown  depth. 

The  Chairman.  Are  the  mesa  lands  fertile  when  you  get  water  onto 
them  f 

Mr.  Taggart.  Yes,  they  have  produced  abundantly  wherever  we 
have  had  water  on  them,  seemingly  as  well  as  in  the  valley. 

Director  Powell.  How  long  have  you  lived  here? 

Mr.  Taggart.  Twelve  vears. 

Director  Powell.  Have  you  kept  a  rain-gauge  in  this  section 

Mr.  Taggart.  No. 

Director  Powell.  Do  you  know  any  one  who  has  ? 

Mr.  Taggart.  The  Signal  Service. 

Director  Powell.  Do  you  know  what  the  rainfall  has  been  here  in 
late  years  f 
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Mr.  Taggart.  They  have  registered  between  2  and  3  inches— 2 
inches  and  a  fraction. 

Director  Powell.  Have  you  ever  been  west  50  or  60  miles  ? 

Mr.  Taggart.  Yes. 

Director  Powell.  So  as  to  know  a  good  deal  about  that  country! 

Mr.  Taggart.  Fairly  well. 

Director  Powell.  Does  the  rain  increase  going  westward  ? 

Mr.  Taggart.  Yes. 

Director  Powell.  How  much  is  the  rain-fall  within  100  miles  of  here, 
not  along  the  coast,  but  out  on  the  desert  ? 

Mr.  Taggart.  The  rains  out  on  the  desert  are  very  frequent  and 
very  heavy.  They  have  washouts  there,  and  we  seldom  have  rain  here. 
That  is  the  best  comparison  I  can  give.  But  it  is  certain  the  rain  is 
very  much  greater  as  you  go  west,  and  I  think  you  will  find  a  material 
difference  in  a  hundred  miles. 


STATEMENT  OF  LOUIS  A.  HICKS,  OF  YUMA. 

The  Chairman.  What  is  your  occupation  % 

Mr.  Hicks.  Civil  engineer. 

The  Chairman.  Have  you  made  surveys  in  the  vicinity  of  Yuma  t 

Mr.  Hicks.  Yes,  1  have  been  located  here  some  time.  I  have  been 
engaged  in  the  construction  of  irrigation  works  for  the  last  year  and 
a  half. 

The  Chairman.  Have  you  any  maps  representing  your  works  or  any 
portion  of  them  f 

Mr.  Hecks.  The  intention  is  to  send  you  blue  prints  so  soon  as  we 
can  have  them  prepared. 

The  Chairman.  You  will  forward  them  to  Washington  ? 

Mr.  UiCKS.  Yes. 

The  Chairman.  Can  you  state  the  amount  of  irrigable  land  in  this 
county? 

Mr.  llrcKS.  The  amount  to  be  irrigated  approximates  600,000  acres, 
and  of  that  we  estimate  that  450,000  acres  will  be  good  land.  Tbe 
otlier  25  per  cent,  is  land  of  not  entirely  good  character  ;  it  is  irregular 
or  sandy,  or  for  some  other  reason  broken  up,  so  that  it  is  not  available 
for  cultivation. 

The  Chairman.  How  would  you  irrigate  the  land? 

Mr.  Hicks.  By  means  of  a  storage  dam,  the  dam  to  be  1 00  feet  high. 

The  Chaikman.  Have  you  ample  water  to  supply  it? 

Mr.  Hicks.  Yes.  The  Gila  Kiver  in  the  winter  would  fill  any  reser- 
voir that  could  be  built.    I  have  seen  flood  places  Z\  miles  wide. 


STATEMENT  OF  E.  G.  TRIPPEL,  OF  YUMA. 

The  Chatuman.  How  long  have  you  resided  in  Yuma? 

Mr.  TiiirPEL.  I  have  been  here  about  two  and  a  half  years. 

The  Chairman.  Have  you  a  re])ort  prepared  by  the  citizens  or  by 
some  orjianization  with  regard  to  irrigation  in  this  county  f 

Mr.  Trippel.  Yes. 

The  Chairman.  State  by  whom  it  was  prepared,  and  why  t 

Mr.  Trippel.  It  was  prepared  for  your  use  by  a  committee  appoint- 
ed by  tiio  (citizens  at  a  l\^'A^^-\we-^^\A\\^  \\vb\^  for  that  express  puriwse. 
J,  under  the  direction  of  t\\\s  e.o\\\\w\U,^^  ^\\^  m'O^W*^  ^%^\%\ax\RA  and  au- 
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thority,  have  prepared  this  data.    It  is  a  report  which  we  presume  will 
be  of  some  use  to  the  committee. 
The  report  is  as  follows : 

REPORT  OF  THE  CITIZENS'  EXECUTIVE  COMMITTEE  OF  YUMA  COUNTY, 
ARIZ.,  TO  THE  SENATORIAL  COMMITTEE  ON  THE  IRRIGATION  AND 
RECLAMATION  OF  ARID  LANDS. 

[Written  and  compiled  by  E.  J.  Trippel,  secretary  of  the  committee,  under  the  di- 
rection and  by  the  authority  of  the  Citizens'  Executive  Committee,  September  3, 
1889.] 

Members  of  the  execntive  committee:  C.  H.  Brinlev,  F.  S.  Ingalls.  F.  L.  EwlDg,  S.  Purdy.  C.  E. 
Spencer,  A.  Frank,  Hiram  W.  Blaisdell.  Officers :  H.  W.  Blaisdell,  chairman ;  £.  J.  Trippel,  sec- 
retary. 

This  report  has  been  prepared  with  the  view  of  presenting  to  the 
Senatorial  Committee  on  the  Reclamation  and  Irrigation  of  Arid  Lands 
data  pertaining  to  the  climate,  rivers,  lands,  irrigation  facilities,  avail- 
able water,  storage  sites,  peculiar  products,  water  supply,  and  such 
other  points  as  are  properly  connected  with  a  truthful  statement  of  the 
present  condition  and  future  possibilities  of  the  agricultural  interests 
of  Yuma  County,  Ariz. 

Immediately  following  the  correspondence  between  Col.  R.  J.  Hinton, 
irrigation  engineer  of  the  U.  S.  Geological  Survey,  and  the  gov- 
ernor of  Arizona,  relative  to  the  proposed  visit  of  the  Senatorial  com- 
mittee to  various  portions  of  the  Territory,  the  governor  issued  a  i>roc- 
lamation  requesting  the  different  county  supervisors  to  take  proApt 
action  in  the  matter  of  collecting  suitable  data  for  the  use  of  the  visit- 
ing committee.  In  comi)liance  with  the  call  an  enthusiastic  meeting 
was  held  in  the  town  of  Yuma  by  the  citizens  on  the  8th  of  July, 
1889,  and  plans  of  action  formulated  to  this  end.  An  executive  com- 
mittee of  seven  were  appointed  and  authorized  to  take  in  hand  the  col- 
lection and  computation  of  the  requisite  data  and  also  the  direction  of 
such  additional  details  as  might  to  them  seem  necessary. 

This  committee,  therefore,  in  behalf  of  the  citizens  of  Yuma  County, 
respectfully  submit  for  the  consideration  of  the  Senatorial  committee 
the  following  report,  accompanied  by  maps  from  the  surveys  of  Messrs. 
L.  A.  nicks  and  J.  B.  Steiger,  both  eminent  civil  engineers,  showing 
the  area  of  fertile  and  irrigable  land  in  and  about  the  lower  portions  of 
the  Gila  and  Colorado  Valleys,  and  also  the  proposed  site  of  an  immense 
and  perfectly  practicable  water-storage  reservoir  with  a  capacity  more 
than  sufficient  to  furnish  the  means  of  cultivation  to  hundreds  of  thou- 
sands of  acres  of  arable  lai)d,  much  of  which  is  now  lying  idle,  useless, 
and  unproductive.  No  attempts  have  been  made  to  exhaustively  review 
the  subject  in  all  its  ramifications,  and  yet  enough  might  be  written 
upon  our  numerous  and  varied  resources  to  fill  a  volume.  It  has  rather 
been  the  puri)ose  to  briefly  touch  upon  the  more  important  points,  in- 
cluding the  many  peculiar  and  almost  unique  features  showered  upon 
this  really  favored  though  apparently  cruelly  neglected,  region.  Un- 
fortunately, however,  there  are  among  the  most  valuable  of  our  natural 
gifts  a  number  quite  latent  and  dormant,  and  so  they  will  remain  until 
the  Government  in  its  wisdom  sees  fit  to  quicken  them  into  life,  and  by 
affording  the  necessary  facilities  for  storing  water  against  the  seasons 
when  it  is  most  needed,  bring  about  a  wondrous  and  magical  change  in 
contradistinction  to  the  present  state  of  affairs. 

These  pages  are  sent  upon  their  mission  with  the  hojic  of  attracting 
the  attention  of  the  statesmen  high  in  the  councils  of  the  natioiv  to  tlvi^ 
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plainly  manifested  necessities  of  Yuma  County.  It  is  believed  that 
when  it  is  once  accomplished  the  desired  results  will  follow  as  a  matter 
of  course,  and  thousands  of  happy,  prospierous,  and  contented  citizen^ 
will  live  to  bless  the  practical  efforts  of  a  wise  and  benignant  Govern- 
ment  in  effecting  so  thorough,  so  radical,  and  so  desirable  a  change. 

Citizens'  Executive  Committee. 

PHYSICAL  AND  TOPOGRAPniCAL  FEATURES  OF  YUMA  COUNTY,  ARIZ. 

Yuma  Connty,  one  of  tlio  fonr  origiDal  political  subdivisions  of  the  Territory  when 
first  CHtablishcd  by  act  of  Congress,  on  February  24,  1863,  as  an  independent  Com- 
niouwoaltb,  forms  tbe  oxtremo  soutb western  portion  of  Arizona.  It  lies  between 
:12^  and  :i4^  MA'  north  latitude  and  113^  20'  and  114'^  14'  west  longitude.  It  is  bounded 
by  Pima,  Maricopa,  and  Yavai>ai  Counties  on  the  east,  the  Coloraao  River  on  the 
west,  Mohave  County  on  the  north,  and  Sonora,  Mexico,  on  the  south.  It  has  an 
area  of  10,138  square  miles  (0,448,320  acres),  an  expanse  greater  than  either  of  the 
seven  smaller  States  of  the  Union,  and  larger  than  Connecticut,  lihocie  Island,  and 
Delaware  combined. 

For  more  than  100  miles  it  is  crossed  from  east  to  west  by  the  Gila  River,  which 
thoroughly  drains  the  southern  and  western  portions,  eventually  emptying  into  the 
Colorado  at  the  town  of  Yuma,  while  the  Colorado  washes  its  westtini  boundary, 
effectually  draining  the  remainder. 

The  topographical  configuration  of  the  surface  includes  a  series  of  wide  plateaus 
rising  gradually  from  a  point  situated  at  the  southwestern  extremity  with  an  alti- 
tude of  about  (50  or  70  feet  above  sea-level,  to  an  elevation  in  the  north  and  north- 
east very  much  greater,  the  whole  sloi)ing  gently  in  a  southwesterly  direction.  These 
plateaus  are  crossed  by  numerous  mountain  ranges,  especially  in  the  northern  part, 
the  ranges  being  separated  by  broad  valleys,  many  consisting  of  excellent  lands.  The 
various  mountain  systems,  though  rough  and  abrupt  in  character,  are  highly  miner- 
alized, carrying  gold,  silver,  copi)er,  lead,  iron,  and  other  minerals  in  paying  quanti- 
ties. The  eastern  and  southern  portions  include  gradually-sloping  plains  covered  in 
jdaces  with  iiative  grasses  and  trees,  among  the  latter  being  the  uiesquite,  ironwood 
and  i^aloverde.  Here  and  there  are  detached  hills  and  mountain  spurs,  often  of 
eruptive  origin. 

All  that  country  embraced  within  the  county  confines,  sitnated  north  of  the 
natural  w\ater-shed  of  the  (jlila  River,  owing  to  the  slight  rain-fall  and  few  streams 
from  which  water  can  be  taken  for  agricultural  i)urposes,  is  practically  worthless,  so 
far,  at  least,  as  tliei'easi])ility  of  bringing  large  bodies  of  irrigable  land'nnder  cultiva- 
tion is  concerned.  Tbe  available  arable  region,  therefore,  is  limited  by  nature  to 
broad  H(ri])s  of  country  lying  directly  north  of  the  Gila  and  east  of  tho  Colorado  Kiv- 
ers,  and  aKso  hunflreds  of  square  miles  of  splendid  land  stretching  directly  south  ward 
from  llie  GilaKiver  to  tli(>  Sonota  (Mexico)  frontier.  Consequently  it  is  upon  thosf 
rivers  that  wa,t(^r-storage  reservoirs inust  be  established. 

It  is  more  than  ])robable  that  less  is  known  of  tho  physical  and  topographical 
peculiariti(\^  of  Yuma  (Jounty  than  of  any  other  county  in  tb(^  Territory.  Aeeordiiii: 
to  the  map  of  the  Interior  Department,  issued  from  the  General  Lau<l  Otiice  in  1>^'X 
it  is  shown  that  less  than  10  per  cent,  of  the  total  area  was  surv«;yed  by  the  Federal 
authorities,  it  is  believed  that  no  luither  surveys  have  been  ordered  since  the  date 
mentioned,  and  tljerel\)r(%  so  far  as  official  recognition  extends,  more  than  nine- 
tenths  of  the  country  is  a  veritable  terra  incof/nito.  The  ijopulat ion  numbers  2,ri(M) 
souls  and  Ww  vaiuai  ion  of  taxable  ]>roperty  reaches  in  round  numberH  .>*^00,000. 

RiVEiis. — Th(»  Gil.'iKiver,  though  second  in  size  to'its  mighty  rival,  the  Colorado, 
is  destined  for  t]w  ])resent,  at  least,  to  figure  far  more  prominently  in  the  solution  of 
the  ]>roblem  of  redeeming  and  making  valuable  to  the  huBbandman  the  immense 
bodies  of  hitherto  arid  and  wcnthless  lands  tributary  to  it. 

The  (Jilii  drains  a.  vast  territory.  Rising  iii  the  western  part  of  New  Mexico,  it 
flows  in  a  nearly  westerly  direction  through  the  entire  Territory  of  Ai-izona.  ltf< 
northern  and  east(Mii  soni'ces  arc  aniong  mountains  covered  for  several  months  in  tho 
year  with  snows  o(  varying  de])ths,  the  melting  of  which,  added  to  the  many  natural 
s})rin^s  enii»tying  into  it  at  dillercnl  ])oints,  form  a  considerable  river  long'before  it 
passes  through  (.Jrahani  Coimty.  It  (Miters  the  latter  county  in  the  neighborhood  of 
the  Clifton  C()])i>er  mines,  then  courses  through  the  Pueblo  Vieja  Valley  and  the  Saa 
Carlos  or  White  Mountain  Indian  h*es(Mvatioi),  finally  entering  the  Gifa  Valley  some 
.5  miles  above  I'lorenee,  thence  for  nearly  liOO  miles  it  winds  through  the  now  t:i- 
mons  Gila  Valley,  eventually  merging  into  the  large  stream  at  Yumma. 

The  entire  course  of  the  river  is  eriatie  and  irregular,  as  it  follows  a  natur^illy  tor- 
tuous routi^  caused  hy  the  <li versified  character  of  the  country  traversed.  The* total 
length  from  its  source  in  New  Mexico  to  its  confluence  with  the  Colorado,  inclndin^i 
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its  many  windiDgs,  is  fully  650  miles.  Before  reaching  the  eastern  boundary  of 
Yama  County  it  is  fed  by  numerous  rivers,  among  the  most  important  being  the  San 
Pedro,  a' singular  stream,  rising  near  the  line  between  Sonora  and  Arizona  and  drain- 
ing the  Huachnca,  Mule,  Caliuro,  Dragoon,  and  Whetstone  Mountains,  and  also  the 
eastern  slope  of  tbe  Santa  Catalinas.  Flowing  northerly  for  more  than  100  miles  it 
enters  the  Gila  River  at  the  southern  extremity  of  Gila  Canon,  in  Pinal  County. 
Along  its  course  the  rain-fall  is  perhaps  greater  than  elsewhere  in  Arizona,  being  es- 
timated at  24  inches  yearly  in  the  vicinity  of  the  Dragoon  Mountains.  Certain  of  tbe 
ranges  mentioned  are  during  winter  frequently  covered  with  snow,  which  on  some  do 
not  disappear  until  the  commencement  of  summer. 

Another  notable  tributary  is  the  Salt  River,  in  itself  a  large  stream,  having  its 
headwaters  in  the  White  Mountains,  near  Green's  Peak.  It  rises  in  the  eastern  por- 
tion of  the  Territory,  draining  the  mountainous  region  in  tbe  far  north,  including 
among  others  the  San  Francisco,  Sierra  Ancha,  White,  Apacbe,  and  Tonto  Busin 
Mountains.  Amonjr  the  most  important  streams  that  feed  it  may  be  mentioned  tbo 
Verde  River  and  Tonto,  Raccoon,  Cherry,  Callon,  Cibica,  Carrizo,  Cedar,  Pinal,  and 
Peri  to  Creeks.  Its  general  direction  is  west  and  south,  until  it  empties  into  the  Gila 
BOmo  distance  below  Phaiuix,  its  entire  length  closely  approximating  200  miles.  An 
important  atljunct  towards  increasing  its  volume  is  the  heavy  rain-fall  about  Pres- 
cott,  amounting  during  the  past  ten  years,  as  is  shown  by  the  reported  observations 
of  the  United  States  Signal  Service  office  at  that  place,  to  an  average  of  15.18  inches 
annually.  Much  of  its  waters  are  used  in  irrigating  its  own  valley  at  Phoiuix,  but 
the  waste  water  of  the  Salt  River  Valley,  irrigating  canals  is  gradually  returned  in 
part  through  seepage  to  the  Gila,  thereby  augmentin;:?  the  latter.  Other  rivers,  like 
the  Agua  Fria,  Hassayampa,  etc.,  bring  down  further  supplies  drained  from  the 
beavily-timbered  mountain  region  traversed  by  them,  pouring  their  precious  stores 
into  the  Gila. 

Thus  for  the  major  portion  of  each  year  the  Gila  carries  a  large  stream,  more  than 
Rnfficient,  in  fact,  to  irrigate  its  own  valley,  a  domain  princely  in  extent.  During 
tbe  Bumnier  montbs,  however,  owing  to  the  extremely  dry  and  heated  climate,  extra- 
ordinary rapid  evaporation,  decreased  supply  at  its  headwaters  due  to  the  cessation 
of  springs  and  snows,  and,  also,  the  peculiarity,  during  tbe  lieated  term,  of  drying 
in  its  bed  for  many  miles,  rising  and  sinking  at  intervals  as  the  bed-rock  approaches 
or  rcce<les  from  the  surface,  the  available  supply  falls  sbort  of  the  demand,  leaving 
hundreds  of  thousands  of  acres  in  tbe  lurch,  and  that,  too,  at  tbe  very  time  when 
ample  iiTigation  facilities  are  tbo  most  needed.  For  this  reason  alone  if  for  no 
other  dams  and  other  constructions  for  storing  water  against  such  finies  are  impera- 
tively needed  and  should  be  inaugura'ted  as  early  as  possible.  None  of  the  streams 
80  far  touched  upon  are  navigable. 

The  Colorado. — Tbe  Colorado  River  is  formed  by  the  union  of  the  Green  and  Grand 
Rivers.  The  fonner  rises  in  Wyoming,  near  Fremont's  Peak,  and,  running  southerly, 
joins  the  latter  in  Utah.  The  Grand  River  rises  near  Long's  Peak,  in  Colorado,  and, 
running  in  a  southwesterly  direction,  meets  the  Green  as  stated.  From  their  J  uncture 
the  stream  takes  the  naime  of  the  Colorado,  and,  following  a  general  southerly  course, 
empties  into  the  Gulf  of  California.  The  entire  length,  including  tributaries,  is  over 
l,'2i)0  miles.  It  flows  during  the  low- water  period  at  a  rate  not  exceeding  4  miles  per 
hour,  although,  of  course,  the  speed  is  very  much  greater  when  the  river  is  high. 
Among  its  princix)al  tributaries  are  the  Rio  San  Juan,  the  Colorado,  Chiquito,  the 
Bill  Williams  River,  and  tinally,  as  already  explained,  the  Gila.  The  Colorado  con- 
stitulcs  the  entire  western  boundary  of  Yuma  County,  it  stotal  length  between  the 
Sonora  line  and  the  month  of  Hill  Williams  River,  being  about  2:5;')  miles,  the  latter 
forming  its  northern  boundary,  separating,  as  it  does  the  counti(;s  of  Yuma  and 
Moja  ve.  It  is  navigable  during  high  water  for  nearly  6r)0  miles,  from  t  he  Gulf  of  Cali- 
fornia to  the  Virgin  River,  by  steamers  registered  and  licensed  through  tlu)  customs 
diKtrief  of  l\aso  del  Nort«*. 

The  river  is  capable  of  aflording  at  all  periods  an  almost  incredible  amount  of  water 
for  irrigation  purposes,  sufhcient,  in  fact,  to  bring  hundreds  of  square  mil<^s  of  fc^rtile 
lauds  on  each  side  of  the  river  under  cultivaticm  besides  suj»porting  an  enormous 
population.  Near  Yuma  the  current  sometimes  attains  a  speed  of  1  knots  per  hour, 
with  an  average  depth  of  10  or  12  feet. 

The  Hill  Williams  fork  unites  with  the  Colorado  at  Aubrry.  Rising  in  the  mount- 
ains southwest  of  Prt'scott  it  llows  southerly  and  westerly  to  its  mouth  a  distance 
close  upon  150  miles.  Its  chief  tributaries  are  the  Santa  Maria  and  Hig  Sandy  Rivers. 
it  passes  through  a  region  nnich  distorted  an<l  disturbed  by  ]){ist  volcanic  inlluenc<'s 
and  containing  but  little  tillable  land.  Consequently,  so  far  as  the  intents  and  juir- 
lioses  of  this  rejiort  are  concerned,  the  Bill  Williams  River,  being  devoid  of  extt'usive 
agricultural  and  irrigation  facilities,  will  not  be  further  treated. 

Arahlr  i^nds. — Within  the  county  limits  there  are  largo  aggregations  of  (Jovern- 
incnt  land.  The  majority  of  the  most  favorably  situated  in  the  valleys  were  th<5  first 
taken,  the  early  pioneers  occupying  the  tracts  nearest  the  rivers  for  the  reanow  l\5kaA» 
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thry  rouM  In-  inoir  rlieaply  irri^atod.  The  mesas  are  ontiroly  unoccupied,  altboimh 
they  t'(>!ii])ii»o  nim-h  of  the  most  de.siiablo  land,  bucIi  cspcicially  as  are  adapted  to  the 
jjfrowth  ot*  tho  citrus  and  other  tjcnii-tropical  fruit.  Water  can  not  easily  be  broaght 
u|M»n  thiMn  on  account  of  their  elevation  abo\ro  the  river  bed.  Canals  capable  of  car- 
ryin;^  Kulhcicnt  water  for  irri<;ation  would  entail  comparatively  heavy  expense,  be- 
cause many  miles  must  necessarily  bo  constructed  before  the  water  caa  bebrongbtto 
the  surface.  Such  outlay  would  i^rove  far  too  excessive  for  the  slender  resources  of 
tlu'  avcra<;(^  settler,  and  so,  as  matters  stand,  they  lie  scorching  under  the  buming 
rays  of  a  8euii-troi)ieal  sun  untouched  by  the  spade  and  plow. 

This  condition  of  thin;jt8,*liowever,  can  not  long  continue.  Neither  physical  nor 
tojjo^raphical  dilliciiltios  exist  that  can  not  be  surmounted  by  the  expenditure  of  a 
reasonable  auu)unt  of  capital,  an<l  consequently  it  is  only  a  matter  of  time  when  the 
complotiou  of  constructions  of  this  nature  will  be  effected  by  private  corporations  or 
by  the  ()}ov(^rnnuMit.  There  are  but  few  points  along  the  slopes  of  the  many  mount- 
ain ranges  calculated  for  farming  locations.  Such  places  arc  generally  situated 
wIkto  small  living  s])rings  allbrd  the  means  of  irrigation  for  a  few  scattered  acres. 
Above  the  Gila  are  great  sloping  ))lateaus  which  may  in  the  future  be  placed  under 
cultivation  provided  the  boring  of  artesian  wells  is  prosecuted  extensively.  As  the 
surface  inclination  is  toward  the  river,  commencing  many  miles  away  from  its  nearest 
point,  the  bringing  of  water  from  the  Gila  itself  is  entirely  impracticable  and  other 
methods  must  be  adopted.  It  may  safely  be  assumed,  in  view  of  what  has  just  been 
explained,  that  the  large  bodies  of  available  agricultural  lands  are  confined  to  the 
valleys  of  the  Gila  and  Colorado,  and  also  to  the  comparatively  level  plains  stretch- 
ing from  the  (Jila  Kiv<^r  to  the  Mexican  line. 

The  Gila  Valley  ibi  by  far  the  most  important  of  the  two    from  an  agricultural 
stand-p<)int.     It  I'xtends  from  th<i  Gila  Canon,  near  the  junction  of  the  San  Pedro 
River,  westerly  to  the  oast  banks  of  the  Colorado,  a  distance  slightly  exceeding  ^ 
miles.     That  i)ortion  of  it  situated  in  the  county  of  Yuma,  and  kuovrn  as  the  I^wer 
Ciila  Valley,  is  about  100  miles  long  by  from  2  to  16  miles  wide,  all  of  which  is  sus- 
cei>til>le  of  })rolitable  cultivation.     The  river  from  which  it  takes  its  name  cuts  the 
valley  in  two.     Irs  water-shed  extends  some  30  miles  north  and  upwards  of  50  miles 
south  of  its  channel,  the  land  from  either  extreme  inclining  more  or  less  rapidly 
towards  the  stream.     The  Gila  traverses  a  marvelously  fertile  country,  very  great  in 
extent,  and  s})l(Mulidly  ada))ted  to  the  cultivation  of  nearly  all  the  products  of  tlie 
tenii»erate  and  semi  tropic  zones,  besides  many  of  the  fruits  common  in  the  tropics. 
Nor  is  this  longer  a  matter  of  idle  8i>ecuIation,  for  nourishing  ranches  in  varioM 
])ortions  of  the  valley  and  drawing  water  from  several  important   canals  amply 
demonstrate  the  magnificent  results  that  will  ensue  should  the  water  supply  be  ren- 
dered  ]>ernianently    ecpiable  and   adecjuate  through   ap])ropriate   storage  systems. 
The  following,  taken  from  "The  lland-IJook  to  Arizona,"  by  Col.  K.  J.  Hinton,  allnd- 
ing  to  the  vall(\v  in  (juestion,  is  as  interesting  as  it  is  accurate. 

"This  consists  of  a  broad  <'X]»anse  of  tillable  valley  land,  sometiuios  overflowed  l»y 
th(^  river,  which  is  tit  times  'mighty  uncertain' and  a  steep  range  of  volcanic  hills 
coming  close  to  the  highways  is  tor  a  dozen  miles  or  so  hot,  heavy,  and  sandy.  It  is 
hardly  Jair  to  say  sandy,  as  it  is  really  a  friable  alluvial  loam  of  grayish  hue  an«l 
loose  texture.  Si^veral  ranches  art;  passed,  showing  that  the  Gila  bottom  is  cnlriva- 
ble.  With  irrigation  in-ery  scpiaro  )nil(W)f  the  Gila  valley  is  capable  of  prodncin;; 
prolilic  crops  ol  grains  and  semi-tro])ical  fruits,  as  well  as  cotten  and  sugar  iu  groat 
ahundaiK't^  The  rivcM'  is  able  to  furnish  all  tlm  w.ater  needed,  and  a  good  deal  more, 
it  would  take  no  very  great  skill  in  (Migineering,  and  not  a  very  large  sum  of  money 
either,  to  construct  reservoirs  or  lakes  in  which  to  receive  and  store  the  overilow. 
There  are  natural  basins  or  dry  lakes  into  which  by  simple  means  the  water conld 
be  c,oiiV(\ved.'' 

"{'he  lands  situatetl  in  and  about  the  Gila  valley  may  conveniently  be  clasKitlnl  a:! 
follows: 

(1^  The  bottoms  or  overllowed  lands. 

02)  Slightly  higher  valh'v  lands  not  snbj(M;t  io  overflow. 

(.>^  IMesas  or  sloping  iipl.-inds. 

(  1)   High  but  comi)arativcly  level  plains. 

(f))  "Mountains. 

The  hoflowfi  and  h'njhcr  h{U(lH.-'Y\\o.  bottom  lands,  as  well  as  those  slightly  hi<rln*r. 
stretch  along  either  sideof  the  (lihi  Iviver  for  varying  distances  north  and  south 
until  tli»\v  meet  the  more  elevated  mesas  which  rise  abruptly  from  the  valNy. 
The  bottoms  lie  immediately  along  the  riv(^r  and  are  subject  to  inundation  ainniully. 
immediately  following  the  siibsidcaice  of  the  waters  the  local  Indians  were  in  fonnT 
times,  accuslomed  Io  plant  corn,  ])um])kins,  melons,  and  other  vegetables.  Tli»"-' 
sj)nini^iiito  maturity  with  startling  rapidity,  rarely  failing  to  yield  bountifully  witl- 
omI  additional  irrigation.  The  custom  is  occasionally  followed  by  resident  iani:i is 
to  this  day  with  e\eoA\eAU  Te^wUs,  although  but  a  single  crop  can  be  harveslfii.  | 
Thvsi'  b()tton\«  fovn\,  vev\\avs,^>;>  Vev  ecwV.  c^'CWv'iN^W^Y  lands,  and  may  without  i»ar- 
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^tlcalar  (liflSculty  bo  secured  from  further  invasion  by  a  system  of  dikes  and  leveei 
^  if  deemed  necessary  or  desirable.  The  soil  throughout  the  valley  is  a  rich  browuishs 
^;  yellow  sandy  loam,  generous,  mellow,  and  porous,  with  a  depth  ranging  from  6  to  20 
S'ibety  the  whole  resting  upon  underlying  stratas  of  gravel  and  sand  that  readily  carry 
y  ftomthe  surface  such  excess  of  water  as  might  otherwise  prove  injurious  to  seeds  and 
>*  growing  plants. 

^  There  is  unmistakably  geologic  evidence  that  the  entire  lower  Gila  valley  was, 
'  during  some  pre-hibtoric  period,  covered  with  water,  constituting,  in  fact,  an  euor- 
'  aioiis  lake,  the  surface  rising  in  places  to  the  upper  portion  of  the  outskirting  mesas. 
^  The  soil  lying  at  the  bottom  was  made  by  the  washing  and  erosion  of  the  surrounding 
i  moantains.  The  soda  from  the  decomposed  vegetation,  the  magnesia  and  lime  from 
i  tbe  magnesium  lime  formations,  and  tne  potash  from  the  decomposing  granitic  rocks 
i,  irere  carried  with  unceasing  regularity  year  by  year  until  deposited  in  the  bottom. 
)  .ETentnally,  upon  the  disappearance  of  the  lake,  the  rich,  fertile  alluvium,  than 
,■•  which  there  is  none  better,  was  left  to  reward  the  efforts  of  the  modern  husbandman. 
I  Bat  nature,  not  yet  satisfied  with  her  handiwork,  directed  the  accumulation  of  the 
j^  deltas  washed  from  the  distant  mountainous  region.  As  a  result  the  soil  is  ex- 
t  tremely  rich  in  the  elements  best  adapted  to  thorough  fertilization,  for  it  contains  a 
certain  amount  of  organic  matter,  which,  on  decomposing,  further  enhances  its  agri- 
eoltaral  value. 

By  constant  overflow  and  change  of  channel  the  deposits  are  equally  distributed 
over  considerable  areas,  the  process  continuing  through  centuries.  These  soils  are 
farther  enriched  by  decomposed  inorganic  contributions,  inclnding  the  sandstones, 
.  limestones,  marls,  shales,  etc.  Besides  the  ingredients  mentioned  a  chemical  analy- 
"*,  ^  shows  that  iron,  ammonia,  acd  phosphoric  acid  enter  into  its  composition  in  the 
\  proportions  best  adapted  to  add  to  its  fertilizing  qualities.  The  extremes  of  temper- 
',  store  are  somewhat  greater  than  on  the  high  lands,  but  there  is  also  more  moisture. 
'^  The  bottom  lands  are  so  easy  of  cultivation  that  it  is  not  uncommon,  after  clearing 
.'j.  the  surface  from  brush  and  stubble,  to  pass  over  the  ground  with  an  ordinary  culti- 
]  Tfttor  a  single  time,  afterwards  sowing  to  grain  or  grass.  In  three  or  four  months 
largo  crops  are  harvested,  the  soil  meanwhile  being  entirely  innocent  of  the  plow. 
All  plants  seem  to  grow  rapidly,  maturing  remarkably  early.  Indications  of  ancient 
ditches  are  apparent  throughout  the  valley,  sho  wing  plainly  the  existence  of  irriga- 
tion works  by  the  ancient  Aztecs.  Curiously  enough,  in  certain  instances  the  iden- 
tical routes  of  these  long-extinct  people  have  been  fcdlowed  for  considerable  distances 
by  their  modern  successors. 

T)i«  MESAS. — The  mesas  are  warmer  and  better  adapted  to  the  cultivation  of  citrus 
fro  its.  The  soil  is  also  somewhat  different,  being  of  a  reddish  color,  and  loose  enough 
to  receive  water  without  causing  the  ground  to  bake.  While  of  a  loamy  nature,  it  is 
more  sandy  or  gravelly.  It  is  also  lighter,  but  therefore  better  adapted  for  the  cul- 
ture of  tht)  fig,  the  olive,  and  the  various  kinds  of  wine  grapes.  Indeed,  it  has  been 
aooorted  by  severiil  of  the  most  experienced  wine  growers  of  California  that  these 
very  mesas  afe  better  calculated  for  the  production  of  the  true  port  and  sherry  grapes 
than  any  oftho  lands  within  the  borders  of  their  own  grandStato.  It  is  claimed  that 
-wine  can  be  made  possessing  preserving  qualities  such  as  would  allow  of  improve- 
ment year  by  year,  instead  of  deterioration.  These  lands  are  greater  in  area  than 
those  directly  upon  the  river,  and  almost  imperceptibly  slope  away  from  the  distant 
mountains.  The  drainage  is  admirable,  not  too  excessive,  and  j  ust  sufficient  to  carry 
oflf  surplus  water.  Vegetables,  grasses,  grains,  sugar  beets  and  cane,  cotton,  and,  in 
truth,  almost  everything  can  be  raised  successfully. 

The  HIGH  plahis. — These  include  extensive  bodies  of  land  connecting  with  the 
mesas  along  the  south  side  of  the  Gila  valley.  So  gradual  is  the  slope  that  they 
hardly  deviate  from  the  horizontal.  At  the  highest  point  southwards  they  as  gently 
incline  towards  the  Mexican  line,  the  slope  in  this  case  being  directly  opposite  to 
that  along  its  northern  base.  In  the  latter  instance  it  is  first  towards  the  mesas,  and 
from  thence  indirectly  to  the  river.  The  soil  is  very  similar  to  that  of  the  mesas,  the 
two  classes  exhibiting  common  characteristics.  Like  the  mesas,  these  plains  are  sus- 
ceptible of  the  highest  cultivation,  providing  always  that  sufficient  irrigation  facili- 
ties are  afforded.  Here  and  there  they  are  crossed  arbitrarily  by  mountain  ranges, 
which  do  not  all  trend  in  the  same  direction,  but  they  present  no  important  engi- 
neering obstacles  to  the  canal  builder. 

The  wonderful  fertility  of  the  bottoms  and  other  valley  lands,  as  well  as  the  mesas 
and.  high  plains,  is  established  beyond  denial  by  actual  experimentations.  Neither  is 
thesoil  likely  to  degenerate  in  the  future,  for  in  answer  to  the  question,  "Will  it 
last,^  O.  L.  Wheeler,  D.  D.,  LL.D.,  a  recognized  expert  in  such  matters  upon  the  Pa- 
cific coast,  says: 

"To  this  query  the  answer  in  general  is  the  longer  land  is  properly  cultivated  and 
properly  fertilized  the  stronger  and  more  productive  it  becomes.  While  the  mount- 
ains snrroanding  the  valley  continue  to  disintegrate  nn<ler  tho  operation  of  the  ele- 
mentSy  and  while  the  detritus  thus  eliminated  continues  wuOL^xWi^Vvw^^Qi  ^^^\\^\a«v\ 
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to  (lesctMitl  and  work  it8  way  over  tho  ]>]aina,  so  long  will  there  be  perennial  additioni 
to  tho  amount  of  producin*;  (dement  iu  a  state  of  re£in«^ment  and  assimilation.  Aud 
80  long  as  the  water  ilowing  from  those  niouutaiDS,  holding  ia  solntiou  the  debris 
which  always  in  some  degn;o  is  spread  npon  the  land  in  irrigation,  so  long  will  the 
fertilizing  properties  of  the  soil  continue  to  receive  additions  and  its  fecnndic  power 
will  continue  to  be  increased.  And  so  long  as  the  water,  containing  more  or  less  of 
salts  and  ammoniac  compounds,  as  all  water  does,  is  used  for  irrigating  purposes,  and 
so  long  as  the  i>rocc8a  of  cultivation  continues  to  throw  up  the  soil,  exposing  it  to  the 
indispensable  and  ovcni  fructifying  inllueiices  of  the  atmosphere,  so  long  will  the  soil 
continue  to  be  refreshoil  and  invigorated  aud  prepared  to  give  larger  rewards  to  the 
labor  of  the  husbandman." 

M()rNTAiN8. — The  mountains  forming  the  last  and  outer  environments  are,  of 
couiHc,  in  no  way  to  be  discussed.  Nevertheless  they  play  an  important  part  in  the 
advancement  of  the  agricultural  interests  of  the  valley  by  shielding,  more  or  less,  the 
lower  lands  from  the  cUcctsof  the  high  strong  winds  that  prevail  at  times. 

The  total  acreage  of  the  Gila  Valley  and  outskirting  lands,  as  jnst  described,  is  es- 
timated at  600,000  acres,  of  which  there  are  :j:J,000  acres  of  bottom  lauds,  97,000  acres 
of  higher  valley  lands,  and  470,000  acres  of  mesas  and  level  plains.  By  far  the  largest 
portion  of  the  valley  has  been  tiled  upon,  under  one  or  other  of  the  Congressional  en- 
actuK^nts.  The  entire  amount  under  actual  cultivation  will  probably  not  exceed 
1,500  acres  at  the  present  time  although,  owing  to  the  recent  completion  of  one  of  the 
most  ])romincnt  irrigating  canals,  it  is  believed  that  between  3,000  and  5,000  acres 
additional  will  be  worked  dnring  the  coming  autumn  and  winter.  The  writer  is 
credibly  informed  that  5,000  acres  or  more  have  either  been  patented  or  afre  nearly 
ready  for  final  proof. 

Tiip]  Valley  of  tiik  Colorado. — Several  miles  above  Fort  Yuma,  in  the  neigh- 
borhood of  Ex])lorer'8  Pass,  near  the  Purple  Hills,  the  great  Colorado  Valley  proper 
commences.  From  this  ])oint  northerly  the  river  is  shut  in  by  cliffs  which,  with  in- 
tervening mountain  systems,  absolutely  precludes  the  possibility  of  canal  constniction. 
Passing  southwards  the  clitfs  are  seen  to  gradually  disappear  until  they  become 
merged  in  the  low  bottom  lands.  The  valley  meanwhile  widens  with  every  mile  until 
the  Gulf  of  California,  in  Mexican  territory,  is  reached.  There  are  large  quantities 
of  land  which  could  be  made  productive  were  irrigation  practicable.  These  are 
generally  fertile  bottoms,  inclining  towards  the  river,  and  covered  iu  spots  with  dense 
nnd(>rgrowtli  and  cotton-wood  and  mesquite  trees.  Considerable  of  the  valley  is 
raised  above  the  river  as  much  as  100  feet,  and  to  this  height  water  must  be  bronght 
as  tht^  bottoms  are,  during  certain  months  of  the  year,  entirely  overflowed  by  the 
waters  of  the  swollen  stream.  The  soil  is  extraordinarily  rich  and  particularly 
ada])ted  to  the.  cultivation  of  sugar,  rice,  and  all  the  textile  plants,  in  addition  to  an 
extended  list  of  tropical,  semi-tropical,  and  temperate  products.  According  to 
caretnl  cheiiiical  analysis  the  fertilizing  reddish  mud  carried  by  the  Colora<lo  closely 
r(^selnbl(^s  the  watcTs  of  the  Nile,  while  its  volume  at  low  water  lias  been  estimated 
by  conipeleut  authority  as  sufiici(»ut  to  easily  irrigate  more  (:han  1,750,000  acres. 

Until  n'rentiy  the  construction  of  adequate  canal  systems  was  considered  imprac- 
ticable. That  su(;ii  is  not  the  fact  is  shown  by  the  following,  reprinted  from  the 
]ijiniph]et  on  **T!ie  Resources  of  Yuma  County,"  published  in  1887,  by  Hon.  Cameron 
ir.  Kiuij,  late  Comniissioner  of  Immigration  for  Arizona. 

TiiK  (ii{KAT  Colorado  uanal. — One  of  the  most  important  irrigating  enterprises 
which  will,  above  all  others,  be  ]>ro(luctive  of  the  greatest  benefit'to  Yuma  County  is 
the  pr(>pos<»d  canal  from  the  Colorado  Uiver. 

(rcorge  W.  Norton,  a  civil  engineer  of  acknowledged  great  ability  and  distinguished 
re])ntation,  has  riuide  cjireful  surveys  and  estimates  for  this  gigantic  undertaking, 
whi(;li,  if  completed  as  designed,  will  bring  more  than  1,000,000  acres  under  irriga- 
tion and  cultivation. 

The  Colorado  and  Cila  Rivers  have  their  confluence  at  Yuma.  The  course  of  the 
Colorado  L*iver,  looking  u])  stream  from  this  point,  is  northeasterly  for  some  25  miles, 
and  tiien  t'lrns  to  the  north,  while  that  of  the  Gila  is  almost  duo  oast.  Some  18 
miles  abovci  Yuma  commences  a  range  of  hilly  country,  flattening  ont  at  its  sides  into 
table-lands,  and  this  rang<' sei>arates  the  two  valleys  until  they  finally  diverge  at 
right  angles.  IJetween  tliis  point  and  Yuma  both  valleys  join  and  merge  into  one  cut, 
from  east  to  west,  bv  the  chann<'l  of  the  Gila  River. 

The  Colorado  Canal  will  head  at  a  i>oint  about  28  miles  above  the  town  of  Yuma, 
and  will  be  carried  around  tlui  hilly  country  above  alluded  to,  across  the  Gila  River, 
through  ]>ipes  or  Humes.  It  will  irrigate  the  land  lying  between  the  Colorado  ami 
Gila  Riv(?rs.  and  also  the  land  embraced  by  the  table-lauds  on  the  south  and  the  Gila 
River  on  the  north,  making  fully  25,000  acn^s  above  Yuma,  subject  to  redemption. 
Below  Yuma,  all  the  land  between  tin;  Vuw  of  table-lauds  and  the  Colorado  River,  as 
far  as  the  ^lexican  boundary  line,  will  be  reclaimed,  some  70,000  acres,  and  when  car- 
ried ojjto  the  table-lands  will  redeem  80,000  acres  more — a  grand  total,  in  Arizona, 
ofl75f000  acres  of  as  iine  land  aa  l\\vMvi  \h  o\\  \iX\i^  ^LowW^^Ait* 
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If  this  canal  can  be  carried  on  into  Sonora,  by  concession  from  the  Mexican  Gov- 
ernment, it  will  make  productive  what  is  estimated  at  1,000,000  acres  of  land.  The 
coet  of  this  canal  system,  from  its  source  to  the  boundary  lino,  will  roughly  approxi- 
mate $2,000,000.    The  width  of  the  canal  will  be  50  feet  on  the  bottom. 

The  Colorado  Canal  heads  opposite  Steveosou's  Island,  a  rockj'^  protuberance  which 
rears  its  head  above  the  surface  of  the  water  in  mid-channel  of  the  Colorado  River. 
lliisis  the  only  point  on  this  river,  for  a  great  many  miles,  from  which  an  irrigating 
caual  can  be  taken,  owing  to  the  fact  that  there  is  such  a  slight  fall  to  the  river  it 
necessitates  many  miles  of  expensive  work  before  the  water  can  be  brought  to  the 
surface  of  the  laud.  Stevenson's  Island,  above  alluded  to,  acts  as  a  dam  to  the 
waters,  raising  their  surface  several  feet  from  the  level  of  which  the  river  rushes  with 
tremendous  force  and  rapidity.  In  a  distance  of  less  than  600  feet  there  is  a  fall  of 
fallv  4  feet.  From  this  point  the  taking  out  of  the  proposed  canal  is  not  only  practi- 
cable but  comparatively  a  simple  and  an  inexpensive  matter.  At  Stevenson's  Island 
it  ia  proposed  to  erect  a  dam  and  lock,  which  will  not  in  any  way  iinpede  or  inter- 
fere with  the  navigation  of  the  river,  but  will  be  of  sufficient  capacity  to  allow  the 
largest  steam -boat's  and  barges  to  pass  through.  This  lock  will  be  so  constructed  as 
to  raise  the  water  12  feet  above  low-water  mark.  One  of  the  objects  in  thus  raising 
the  water  is  to  enable  the  canal  to  cover  much  more  of  the  table  or  mesa  lauds  than 
it  otherwise  would,  but  the  principal  advantage  to  be  gained  is  that  since  the  water 
of  the  Colorado  at  times  holds  a  very  considerable  amount  of  mud  or  sediment j  some* 
times  as  much  as  10  per  cent.,  the  raising  of  the  water  by  means  of  the  dam  or  lock 
will  cause  the  greater  portion  of  this  sediment  to  be  precipitated  and  the  water  will 
thns  be  partially  settled  and  cleared. 

By  means  of  waste-gates  and  the  lock  this  precipitation  of  mud  is  easily  cleared 
out,  so  that  it  can  not  encumber  or  fill  up  the  canal.  The  bottom  of  the  caual  will 
be  above  the  bottom  of  the  lock.  Waste-gates  and  sluice  ways  along  the  canals,  at 
intervals  for  a  distance  of  3  miles,  will  clear  out  any  surplus  of  mud  iu  the  water, 
80  that  the  canal  will  not  carry  any  more  sediment  than  enough  to  act  asafcrtiliz('r. 

A  bill  carefully  prepared  is  to  be  presented  to  Congress  to  obtain  jiermissiou  to  con- 
Btrnct  the  proposed  lock,  and  as  there  can  be  no  objection  to  it,  since  it  will  assist 
rather  than  impede  navigation  by  overcoming  the  heavy  fall  at  this  point  in  the 
river,  there  is  little  doubt  that  the  measure  will  meet  with  legislative  sanction.  Tiie 
advantages  of  this  great  Colorado  caual  not  only  lies  in  the  increased  quantity  of 
land  made  subject  to  redemption,  but  it  will  form  a  most  important  factor  in  furnish- 
ing this  necessary  water  supply,  owing  to  a  peculiar  providence  of  nature.  The-  high- 
water  periods  of  the  Colorado  and  Gila  Rivers  alternate,  the  former  having  its  greatest 
rise  iu  summer,  at  which  period  water  is  most  needed  and  useful. 

Nor  does  the  grand  ))roject  benefit  Arizona  alone,  for  from  the  western  bank  of  the 
Colorado  at  the  lock  at  Stevenson's  Island,  a  large  canal  Avill  also  betaken  out  of  the 
California  side,  which  will  irrigate  an  immense  tract  of  land  in  the  Golden  State  and 
aid  in  advancing  the  prosperity  of  the  town  of  Yuma,  which  will  thus  become  the 
center  of  one  of  the  largest  agricultural  districts  in  the  West.  It  is  almost  impossi- 
ble within  the  space  allowed  for  this  description  to  illustrate  all  the  wealth  which 
must  necessarily  accrue  from  the  construction  of  such  a  system  of  irrigation,  or  to 
call  attention  to  all  the  points  of  feasibility  in  such  construction.  The  whole  matter 
is  open  to  investigation. 

IRIUGATION. — The  question  of  irrigation  has  nothing  new  about  it.  While  the 
history  of  remote  times  exemplifies  the  endeavors  of  the  people  to  enlarge  and  im- 
prove upon  their  methods,  the  same  history  depictures  abundance  and  hap})iness 
upon  the  one  hand  and  scarcit.v  with  entailed  distress  upon  the  other.  The  iiiettiods 
of  to-day  among  our  own  people  have  not  yet  reached  the  most  economic/  ))(>int. 
Correct  judgment  in  the  use  of  water,  resulting  from  the  experience  gathered  from  an 
extended  and  diversified  field,  will  be  the  future  guide. 

In  this  vicinity,  a  capricious  supply  of  water,  under  an  irrigating  system,  will  re- 
turn nothing  but  defeat.  Water  must  be  permanent  and  abundant.  The  land  must 
be  saturated  at  regular  intervals  as  may  be  found  necessary.  The  average  annual 
rain-fall,  as  shown  by  the  Signal  Service  reports,  calculated  ^or  the  past  ten  years,  is 
but  2.7  inches,  and  this,  every  one  will  admit,  does  not,  and  can  not,  in  itself  sufiice 
for  the  needs  of  the  irrigation ist.  It  is  perfectly  plain  that  this  section  can  not  ex- 
ist in  an  agricultural  sense  without  irrigation.  With  it,  intelligent  direction  and 
steadiness  of  application  will  lead  to  abundant  harvests  even  during  the  hot  suiuiuer 
months.  Certain  small  canals  may  possibly  be  maintained  by  the  natural  How,  but 
the  limit  is  exceedingly  small.  The  natural  supply  fostered  and  stored  for  an  ever- 
flowing  and  constant  distribution  will,  in  this  peculiarly  favored  climate,  endow 
thousands  of  families  with  the  attributes  of  prosperity,  and  delightful  homes  will 
•priug  like  magic  upon  the  now  desolate  and  deserted  plains.  The  omni))resent 
Wl^r  thoroughly  incorporated  with  the  dormant  elements  of  richness  in  the  soil,  will 
lender  prolific  every  acre  that  cau  be  reached,  and  upon  which  the  moisture  can  be 
vaiotaiQ^, 
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The  lands  described  in  this  report  possess  all  the  requisite  conditions  fur  saccef 
irrigation.  The  rivers  furnish  more  than  ample  water  during  the  largest  portio 
the  year,  they  have  sufficient  fall,  the  Gila  averaging;  4.5  feet  per  mile ;  the  bi 
are  not  too  high,  as  they  range  between  4  and  18  feet ;  and  finally,  there  is  an  a 
dance  of  fertile,  gently  sloping  land  upon  which  to  carry  the  water.  These  la 
without  irrigation,  are  absolutely  valueless,  but  with  proper  storage  and  condac 
fjiciiiricH  they  will  surely  bo  worth  not  less  than  $*iOO  per  acre,  the  more  espec 
wluMi  the  healthful  climate  and  the  fact  that  grapes  and  citrus  fruits  ripen  iron] 
month  to  six  weeks  earlier  than  the  most  favored  part  of  California  is  taken 
CO  usiih;  ration. 

(Janals  of  Yuma  County. — Of  the  several  large  irrigation  canals  operatin 
Yuma  County  but  one  is  com])leted.  The  remainder,  while  only  partially  finis 
are  nevertheless  in  a  position  to  meet  the  requirements  of  many  acres  of  bottom 
valley  lands,  with  the  promise  of  extruding  their  range  of  uselulness  to  many  t 
ns  much  again. 

All  head  at  some  point  or  other  upon  the  Gila  River,  and  each  is  confined  enti 
within  the  environs  of  the  valley  bearing  the  same  name.  The  aggregate  cost  is 
great,  but  proportionate  returus  upon  the  invested  capital  will,  for  the  first  t 
become  apparent  during  the  coming  twelve  months.  Canal  building  is  of  comp 
tively  recent  origin  in  the  county.  A  few  years  since  the  fertile  valleys  were  ah 
literally  destitute  of  human  inhabitants,  while  to-day  it  is  safe  to  say  that  e' 
acre  of  valley  laud  along  the  line  of  these  canals  has  been  filed  upon,  not  to  men 
considerable  mesa  land  taken  up  along  the  line  of  their  projected  extensiona 
names  of  the  most  prominent  water-ways,  together  with  the  length,  carrying  e 
city,  estimated  cost,  and  number  of  acres  tributary  to  each,  are  given  herewith. 


Name  of  canals. 


Mohawk... 
Redondo  .. 
Farmer's  .. 
South  Gila. 

Purely 

Contforas  . 
Saundor's.. 

Aiaoy 

Aiifciopo.. 
Toltec 

Total 


Length. 


Miles. 
35 
5 
13 
22 
10 
7 

10 
8k 
7 
3 


120i 


Capacity. 


Inchet. 

11.000 
.600 
5.000 
8.000 
9.000 
3.000 
5.000 
3.500 
2.000 

30.  000 


77.100 


Estimated 
cost. 


$150,000 
8,000 
15,000 
45,000 
25,000 
0,000 
25,000 
35, 0«0 

10.  om 

15,000 
337,  000 


KnmlM 
acres 
claims 


40 
1 

10 
IS 

<i 

i 

-I 

9 


81. 


In  the  event  of  the  completion  of  the  above  described  works  in  accordance  wi 
the  original  i)lanH  of  the  projectors,  the  total  length  would  reach  241  miles,  rcclai 
in.i»:  '^(>7,000  acres  of  bottom,  valley,  and  mesa  land  at  an  estimated  co.st  of  81,'^1'^>'^ 
TIk?  various  works,  commencing  at  Oatman  Canon  and  extending  westerly  at  iut 
val8  to  within  a  few  miles  of  the  Colorado  River,  do  not,  of  course,  cover  all  the  anil 
land  in  the  lower  Gila  Valley.  With  no  Territorial  laws  upon  the  subject  of  irri| 
tion  and  ownership  of  water,  excepting  the  statute  that  the  riparian  doctrine  shall  i 
1)0  recognized  and  that  the  prior  locator  shall  hold  as  against  all  others,  it  lias  1 
lowed  naturally  that  the  tirst  comers  were  the  first  served.  Of  the  few  available  si 
for  canal-headings,  situated  npon  either  side  of  the  river,  snch  as  seemed  likely 
prove  the  cheapest  and  most  convenient  during  the  periodic  seasons  of  low  water  vr( 
taken  up,  leaving  those  that  remained  of  little  value  until  the  tirae  when  water  c 
be  stored  in  snflicieiit  quantities  to  render  them  of  practical  consequence. 

The '^  duty  "  of  water  is  not  constant,  but  varies  according  to  the  locality.  T 
(juanlity  used  ])or  acre  under  the  lower  Gila  Valley  canals  is  rated  at  about  one-thi 
of  an  inch.  It  should  be  explained  that  but  little  of  the  land  has  been  irrigit 
earlier  than  eighteen  months  ago,  and  being  virgin  soil  requires  more  water  th 
what  will  be  necessary  during  the  coming  seasons.  For  this  reason  it  is  fairtoi 
surne  that  the  duty  per  inch  will  be  materially  increased.  In  California  an  inch  « 
irrigate  from  4  to  12  acres,  and  it  is  not  only  possible,  but  it  is  also  likely,  that! 
wasteful  custom  of  applying  more  wjiter  to  the  soil  than  is  actually  needed  in  vog 
among  thcv  majority  of  Yuma  County  farmers  may  have  much  to  do  with  the  appart 
deficiency. 

It  may  be  stated  incidentally  that  by  irrigation  the  fertilization  of  land  Uncial 
according  to  the  nature  and  quantity  of  the  silty  matter  deposited  npon  it  by  witt 
and  this,  it  is  estimated,  is  from  '.^0  to  100  per  cent.    Both  the  Gila  and  the  Coloi* 
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are  especially  rich  in  such  matter,  and  therefore  the  constant  fertilization  effected 
tbrough  the  operating  canals  renders  any  further  enrichment  of  the  soil  superfluous, 
useless,  and  unnecessary. 

Water  Supply. — The  original  source  of  water  supply  is  comprised  in  the  fall  of 
rain  and  snow  in  Arizona,  and  the  States  and  Territories  north  and  northeast  of  it, 
"vvhero  the  fall  is  greater  than  the  evaporation,  the  water  eventually  finds  its  way  to 
rivers  and  streams  that  drain  the  mountainous  regions  by  seepage,  i)ercolation,  and 
surface  How.    It  may  also  bo  taken  from  springs  and  wells  fed  similarly. 

Water  occurs  in  any  portion  of  the  Gila  and  Colorado  Valleys  at  a  dciith  of  from  12 
t<>  2r>  feet,  but  of  course  the  quantity  thus  obtained  is  altogether  ineflicieutfor  exten- 
sive irrigation.  A  few  attempts  were  made  to  secure  a  flow  from  artesian  wells,  but 
tlius  far  unsuccessfully.  It  is  more  than  probable  that  sinking  was  in  no  instance 
prosecuted  to  commensurate  depths,  as  the  borings  were  in  every  case  undertaken  by 
private  individuals.  But,  withal,  the  supply  upon  which  the  settlers  are  forced  to 
place  reliance  is  the  inexhaustible  volume  that  during  high  water  passes  along  the 
channels  of  the  Gila  and  Colorado  Rivers  to  the  sea.  The  drainage  of  much  of  Nevada, 
Utah,  Colorado,  and  all  of  Arizona,  finds  lodgment  in  the  Colorado  throughout  its 
1,200  miles  of  channel.  An  admirable  feature  in  this  connection  is  the  peculiarity  of 
reaching  its  highest  dimensions  in  the  months  of  June  and  July,  the  very  time  when 
other  streams  are  low.  But  it  must  be  said  that  there  is  suflicient  at  all  times  to  ir- 
rigate every  acre  of  land  tributary  to  it.  The  river  supply  at  the  season  of  irrigation 
is  greater  than  that  of  all  the  utilized  streams  of  California  combined. 

The  Gila  at  certain  annual  periods  spreads  to  close  upon  2  miles  where  the  surface 
contour  so  permits,  with  an  average  depth  of  4  feet.  In  June,  July,  and  August, 
for  CO  miles  from  its  mouth,  it  is  either  very  low  or  absolutely  dry,  although  consider* 
able  running  water  can  always  be  found  along  the  bed-rock.  It  happens  frequently 
that  where  reefs  of  rock  cross  the  river  the  water  comes  to  the  surface  only  to  disap- 
pear in  the  thirsty  sand  on  passing  the  barrier.  An  excellent  site  for  storing  enor- 
mous bodies  of  water  has  been  surveyed  by  a  competent  engineer,  the  location  being 
in  the  Gila  Valley,  a  few  miles  east  of  the  county  line  in  Maricopa  County.  The 
hoarding  capacity  is  in  every  way  equal  to  furnishing  irrigation  facilities  for  the 
entire  lower  Gila  Valley,  as  well  as  the  outlying  mesas  and  higher  plains,  while  the 
construction  will  not  be  attended  with  unusual  difliculties,  nor  would  the  cost  prove 
excessive  in  comparison  with  the  increased  value  of  the  lands  tributary  to  it,  much 
of  which  are  now  worthless.  Such  works  would  effectually  obviate  the  dishearten- 
ing effects  of  the  sinking  of  water  to  bed-rock  in  summer,  for  the  amount  saved 
during  high  water  that,  would  otherwise  have  gone  to  waste  would  furnish  the 
means  of  livelihood  to  a  large  population  as  against  the  present  meager  number. 

The  Colorado  and  Gila  are  included  among  the  most  prominent  streams  of  the  Pa- 
cific coast  and  afford  far  more  than  sufficient  irrigation  capacity  for  the  cultivation 
of  the  rich  areas  included  within  the  county  lines.  The  former  drains  a  catchment 
area  of  more  than  242,000  square  miles  of  mountainous  country,  while  the  latter  also 
drains  an  immense  surface  very  similar  topographically.  Thus  it  can  easily  be  seen 
that  water  is  superabundant.  Whether  the  Government,  with  an  overflowing  Treasury 
and  command  over  the  m(>st  advanced  engineering  skill  of  the  times,  will  utilize  to 
the  best  advantage  what  is  placed  before  it  or  not  is  a  question  that  can  be  answered 
only  by  itself. 

Climate. — It  is  rather  without  the  intents  of  this  report  to  dwell  in  detail  upon 
the  sanitary  advantages  offered  by  our  almost  perfect  climate,  and  yet  a  few  words 
upon  this  subject  may  not  be  inappropriate.  For  nine  out  of  twelve  months  the 
climate  is  simply  superb.  Three  months  are  warm,  but  not  excessively  so,  although 
the  thermometer  ranges  far  higher  than  would  be  conducive  to  health  or  comfort  in 
any  section  of  the  East.  The  conditions,  however,  are  most  dissimilar,  as  may  be  seen 
by  the  following,  taken  from  the  official  communication  of  Lieut.  W.  A.  Glassford,  of 
the  United  States  Signal  Corps,  to  the  governor  of  the  Territory: 

"A  few  words  upon  the  heat.  It  is  recorded  as  extreme,  yet  no  one  suffers  and 
sunstrokes  are  unknown.  This  is  usually  accounted  for  from  purity  and  dryness  of 
tbe  air.  Both  are  true,  but  the  dryness  is  perhaps  the  correct  reason.  I  have  calcu- 
lat<;d  the  difterence  between  the  shade  and  sensible  temperature  at  Yuma  during  the 
heated  hour  of  the  day,  and  it  is  about  30  degrees.  At  New  York  or  Washington  it 
i8  only  a  few  degrees  and  often  identical.  The  highest  shade  temperature  ever  re- 
corded at  Yuma  is  118  degrees.  When  the  heat  is  at  this  point  the  sensible  tempera- 
ture is  about  88  degrees.  The  shade  temperature  of  New  York  being  105  degrees  the 
sensible  temperature  is  certainly  near  100  degrees.  The  difference  between  the  mean 
temperature  and  mean  sensible  temperature  for  July  is  over  17  degrees  at  Yuma.  These 
considerations  of  the  sensible  and  shade  temperature  will  account  for  the  absence 
of  any  detrimental  effect  upon  the  extreme  heat  of  Arizona. 

"  The  air  is  dry ;  the  moisture  in  the  atmosphere  is  from  25  to  30  peif  cent,  as  against 
75  to  85  per  cent,  in  other  localities.  Every  afternoon  in  summer  there  is  a  refresh- 
ing breeze  from  the  Gulf  of  California  that  relievos  the  day  of  uudeslx'd»\i\ft  Vife«^»\  V^ 
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passes  over  a  desert,  much  of  wbicli  is  below  sea-lovel,  that,  acts  as  a  desiccant,  fio 
that  "Nvheii  tlie  phiiiis  of  Ceuiial  Arizoua  are  reachcjd  the  air  is  dry  to  the  last  possi- 
ble degree."  There  are  neithc^r  suDstrokes  in  summer  nor  piiennionia  in  winter; 
neither  fever  nor  nuihiria  live  or  germinate  in  this  section.  The  air  is  pure;  abso- 
hitely  free  from  those  compounds  that  poison  the  system  aud  bring  on  disease.  In 
no  country  is  there  a  greater  number  of  bright  nights  and  sunny  days.  Handreds 
alfected  with  lung  troul)le,  after  visiting  Florida  and  southern  California,  have  found 
relief  in  this  invigorating  climate,  where  the  i)uro  air  is  a  tonic  to  shattered  consti- 
tutions ,  a  healing  balsam  to  the  consumptive.  The  unit teorological  conditions  are  in- 
dtH^d  admirable  for  the  cure  of  all  rheumatic,  bronchial,  and  xmlmonary  troublea,  as 
has  been  proven  time  and  time  again.  In  summer  the  rapid  evaporation  lowers  the 
temperature  and  promotes  comfort,  while  in  winter  the  mild,  equable,  and  pleasant 
weather  is  d<*/lightful  to  the  invalid.  Herewith  is  given  a  table  of  average  tempera- 
tures compiled  from  the  official  reports,  extending  over  ten  years: 


o 

January 53. 6 

February 5^.8 

March  .1 05. 0 

April ()9.4 

May 77.2 

June 85. 2 


o 

July 92.0 

August 90.9 

September 8^.9 

October 72.4 

November 61.2 

December - -  55. 9 


Concerning  the  effect  in  regard  to  early  fruit  the  late  commissioner  of  immigration 
Hon.  Cameron  II.  King,  already  quoted  in  the  preceding  pages,  has  this  to  say, 
*'  The  average  spring,  summer,  aud  autumn  temperature  of  Yuma  are  nearly  9  degrees 
more  than  at  Riverside.  This  is  sullicient  to  explain  the  fact  that  the  citrus  and 
other  fruit  of  Yuma  ri})en  from  a  month  to  six  w^eeks  earlier  than  at  Riverside,  or 
other  points  in  southern  California.  Yuma  has  an  earlier  and  warmer  spring.  The 
trees  have  an  earlier  start,  and  the  higher  temperature  matures  the  fruit  sooner.  It 
is  evident  that  since  oranges  in  Yuma  ripen  in  the  iirst  of  December,  instead  of  about 
the  middle  of  January,  as  in  southern  California,  that  the  fruit  in  Arizona  can  never 
be  injured  by  any  low  temperature  in  the  winter  season.  And  since  the  labor  of  the 
tree  is  for  the  season  practically  over  at  Yuma  before  the  winter  season  begins,  it  is 
better  prepared  to  stand  a  lower  temperature  in  winter  than  it  could  in  California, 
even  were  the  atmosphere  as  dry  in  the  latter  State  as  in  Arizona.  It  is  known  that 
Kiversidt^  raises  better  oranges  than  Los  Angeles,  and  the  reas.)n  is  that  Riverside 
es('a])es  the  fogs  which  hang  over  Los  Angeles. 

"ll  is  pro]>er  to  observe  that  the  maxinnims  and  minimums  of  temperature,  as 
shown  by  the  Signal  Service  records,  indicate  little  of  practical  utility,  since  such 
extremes  may  not  last  more  than  a  second,  and  may  be  the  elFect  of  one  small  wave 
or  rip])]e  of  the  air.  The  warm  sunshine  of  the  spring,  summer,  and  autumn  days 
causes  the  i'ruit  in  Y'uma  to  mature  early,  and  gives  a  delicious  sweetness,  ilavor,  aud 
color  to  the  orange,  lime,  lemon,  and  other  citrus  fruits,  which  they  can  not  attain  on 
the  coast  of  the  Pacitic,  where  fogs  dampen  the  fruit,  mildew  is  produced,  and  dnst 
coats  both  fruit  and  leaf.  It  is  undeniable  that  nowhere  upon  the  globe  can  a  spot 
be  found  more  favorable  for  the  growtli  of  citrus  fruits  than  Yunni  Count3^" 

The  statement  of  the  commissioner  can  bo  thoroughly  substantiated,  as  may  be 
seen  by  the  annexed  table  showing  the  time  of  maturity  lor  certain  products: 

Strawberries January  15. 

\])ricots April  I  to  21. 

Mulberries April  14  to  20. 

I'igs April  20  co  May  1. 

Grapes June  1  to  7. 

Wat  ermolons,  etc May  15  to  20. 

Peaches June  15. 

Pomegranates August  1. 

Ijcmons September  15  to  25. 

Jiinies ..September  15  to  25. 

Dat  es September  1  to  5. 

Oranges Nov.  25  to  Dec.  1. 

PitoDUCTs.— Fruit  culture  has  so  far  been  ])rosecuted  up(m  a  limited  scale,  hut 
enough  has  been  learned  from  experimental  tests  to  demonstrate  the  positive  feasi- 
bility of  not  only  i)ro(lucing  an  excellent  (luality  of  the  most  ])rofitable  fruit  but  also 
the  ability  to  raise  them  for  market  three  to  six  weeks  earlier  than  any  section  of 
Calilbrnia.  The  orange,  lemon,  and  lime,  finding  soils  and  climate  congenial,  yield 
in  abundance  large,  clean-skinned,  and  exceedingly  Juicy  fruit.  They  color  hand- 
somely, contain  the  requisite  sweetness  and  acidity,  and  are  very  luscious. 

The  i\}r  and  pomegranate  off^iv  a  cbaracterof  fruit  that  almost  stamp  them  as  indig- 
enons.    'i'iie  latter  is  not  yet  Yeccv^\x"\^eiV  V^  '^\^  ^x^^v  ^^V^iw^^^  Wt  it  will  certainly 
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beoomo  an  important  factor  in  arboricultnro  when  its  economic  (xnalities  are  better 
known. 

As  to  the  fig,  the  most  desirable  variety  has  yet  to  be  determined.  The  true  "white 
Smyrna"  would  probably  prove  the  best,  and  that  its  yield  would  x>rove  prodigious 
goes  without  saying.  This  assertion  is  a  deduction  based  upou  actual  productive  re- 
aiilts  ot  the  '^Mediterranean  white''  fig,  that  is  known  not  to  be  the  true  Smyrna. 

The  grape  seizes  upon  what  is  profibred  to  it  and  becomes  hardy,  thrifty,  and  adapt- 
able. The  choice  naturally  inclines  to  the  earliest  for  table  purposes.  What  those 
varieties  should  be  is  in  process  of  experiment  upou  a  scale  that  will  soon  solve  the 
qoestiou,  but  it  may  be  said  that  all  kinds  mature  from  three  to  four  weeks  before 
they  do  in  California.  They  attain  great  size,  cluster  tightly  on  the  bunches,  are 
firm  and  highly  colored,  and  possess  exquisite  flavor.  Heavy  wines  and  brandies  of 
a  super-excellent  character  can  be  made,  but  with  light  wines  the  reverse  is  true, 
for  ever>i;hing  apparently  goes  to  saccharine.  For  ripening  wines  the  climatic  con- 
ditions are  admirable.  A  quantity  of  common  white  wine,  costing  45  cents  per  gal- 
lon, was  brought  here  from  California  by  water  years  ago,  and,  on  being  found  un- 
salable, was  placed  in  cellars  and  its  history  almost  forgotten.  Nine  years  later  the 
wine  was  brought  to  light,  wheu  it  was  discovered  that  it  resembled  a  brown  sherry, 
rich  in  boquet,  smooth  as  oil,  and  delicious  to  the  taste.  It  was  carefully  drawn  from 
the  casks,  bottled,  and  sold  at  $2.50  per  bottle. 

The  olive  grows  luxuriantly  and  will  in  the  future  become  a  most  profitable  in- 
vestment. Whatever  its  characteristics  elsewhere,  here  it  requires  water  and  culti- 
vation; the  more  water  the  better.  The  mulberry  grows  rapidly,  and  when  firmly 
rooted  vigorously  withstands  the  heat  and  lack  of  water.  It  produces  an  early, 
large,  and  sweet  fruit,  and  is  a  highly  desirable  tree  to  plant  along  the  canals  for  its 
grateful  shade. 

The  plum  can  easily  be  raised  from  the  seed.  It  fruits  early,  though  so  far  the 
product  does  not  commend  itself  particularly  for  table  use,  but  as  a  stock  u])ou  which 
to  engraft  prunes,  or  even  superior  varieties  of  plums,  it  is  everything  to  bo  desired. 
An  experiment  in  this  line  with  the  best  prune  known  in  California  showed  a  growth 
of  23  inches  in  forty  days  from  the  insertion  of  the  graft. 

The  date  has  passerl  beyond  conjecture.  The  plant  produces  magnificently,  an<l  its 
cultivation  will  be  prosecuted  more  extensively  this  winter  than  ever  before.  The 
soil  is  in  every  way  suitable,  and  with  occasional  cultivation  and  intelligent  irriga- 
tion a  quick  and  permanent  growth  is  assured. 

Apricots  and  peaches  have  been  tested.  They  mature  rapidly,  bear  choice  fruit, 
and  are  always  healthy,  giving  flattering  indications  of  future  success. 

As  facilities  increase  other  fruit  trees  will  be  introduced,  and  with  the  same  care 
that  is  bestowed  upon  them  elsewhere  will  so  soon  as  they  become  acclimated  come 
to  a  yield  materially  in  advance  of  the  places  from  whence  they  cauie.  The  field  is 
too  large  to  admit  of  extended  comment  at  this  time,  but  it  may  suffice  to  refer  briefly 
to  certain  other  products  which  may  in  time  equal  if  not  surpass  fruit-growing  as  a 
commercial  proposition — as,  for  example,  cotton,  wild  hemp,  ramie,  sugar-cane,  sugar 
beets,  etc.  Cotton  has  been  tried  from  time  to  time  for  years  with  varying  hut  al- 
ways satisfactory  results,  aud  even  then  without  care .  If  watered  regularly  it  be- 
comes a  large  bush,  and  if  properly  pruned  a  tree,  being  in  flower,  boll  and  cotton, 
the  year  round.  These  bu sues  and  trees  have  in  instances  borne  steadily  for  four- 
teen years.  The  staple  of  course  diminishes  in  course  of  time,  but  at  ten  years  it 
is  not  inferior  to  the  average  staple  of  Western  India. 

Wild  hemp  is  a  textile  plant  indigenous  to  the  couutry.  It  grows  freely  and  lux- 
urionsly  to  a  great  height,  often  averaging  15  to  17  feet.  It  has  a  long  strong  fiber 
aud  is  frequently  worked  iirto  nets  and  fishing-lincH  by  the  Yuma  Indians.  Convul- 
sive attempts  have  been  made  to  utilize  this  plant,  with  the  practical  result  of  iixing 
its  value,  among  the  fibers  used  in  the  manufacture  of  cordage,  at  about  ^1(50  per  ton 
of  2,000  ]>ounds.  After  x>roper  bleaching  aud  manipulation  a  beautiful  liber  has  been 
produced  and  manufactured  into  colored  fabrics,  taking  the  dye,  retaining  the  elas- 
tic! tj'  and  luster,  exactly  as  well  as  the  fabrics  of  trne  flax  aud  ramie.  It  seeds  itself 
annoally,  and  immediately  following  the  overflows  of  the  Colorado  River  takes  pos- 
session of  every  nook,  corner,  aud  open  area,  to  the  exclusion  of  everything  else.  It 
eovers  not  less  than  100  square  miles  in  an  unbroken  stretch,  commencing  near  the 
boundary  line  of  the  Gadsen  purchase  aud  extending  southwards  along  the  river  to 
Hardy's,  Colorado,  below  the  point  where  the  rising  tides  of  the  Gulf  of  California 
force  back  the  flow  of  the  Colorado  River  x>roper. 

The  fibroas  plant  ramie  has  been  given  a  partial  trial.  The  soil,  on  analysis, 
was  found  to  contain  all  the  essential  properties  to  render  the  most  favorable  results, 
but  the  absence  of  water,  together  with  injudiciously  planting  the  roots  too  late,  re- 
tarded the  growth.  Enough  data  was  obtained,  however,  to  warrant  the  belief  that 
this  will  eventually  become  one  of  our  most  important  industrie^s.  Sugar-raiu)  has 
been  fairly  tested  with  the  Sonora  cane.  The  growth  was  surprisingly  great  and  the 
percentage  of  jnice  much  increased  over  the  yield  at  tU«  \Av)L^ft  ixviim  x;\i\Ov>L\\»  ^>8«k 
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originally  brought.  A  suporior  quality  of  panoclia  and  sirup  was  manufactnied, 
tlic  x)rices  roalize^l  leaviug  handsome  margins  for  profit.  The  capricionsness  of  ^e 
water  supply,  as  in  the  case  of  ramie,  dissolved  the  industry,  and  it  has  not  since 
been  revived. 

The  sugar  beet  promises  better  results  for  the  future  than  many  of  the  products 
already  meutioued  as  promineut  in  the  same  direction.  Samples  not  fully  matoied 
polarized  17  per  cent.  With  proper  cultivation  the  percentage  can  be  raised  to  20 
per  cent,  and  ^5  per  cent.,  and,  besides,  will  harvest  two  crops  each  year. 

Wheat  docs  splendidly,  but  complete  data  is  not  at  hand  from  which  to  compate 
the  average  yield.  In  one  instance,  however,  483  pounds  seeded  to  20  acres,  abont  9 
miles  east  of  Yuma,  on  the  Gila  River,  returned  52,750  pounds  after  being  irrigated 
live  times.  This  was  sold  in  San  Francisco,  bringing  50  cents  the  cental  over  every 
other  kind  then  in  the  market.  The  grain  is  remarkable  for  its  plump  berry-like  ap- 
pearance. The  winter  and  spring  are  warm  enough  to  insure  a  vigorous  growth  and 
yet  cool  enough  in  April  and  May  to  allow  the  heads  to  fill  out  without  shriveling. 
It  is  so  perfect  as  to  sell  for  seed,  and,  so  far  as  known,  is  proof  against  rust.  Two 
crops  are  raised  annually. 

Barley  also  does  well  and  will  produce  two  crops,  the  first  yielding  from  35  to  40 
bushels  of  barley,  and  the  second  a  large  amount  of  hay. 

Corn  is  produced  in  great  quantity,  yields  enormously,  and  can  be  grown  the  year 
round.  The  ''  Cocopah"  corn  is  not^d  for  sweetness,  plumpness,  earliness,  and  for'its 
firm  and  solid  grains.  Five  weeks  aft«r  planting  roasting-ears  are  plentiful.  This 
variety  commands  a  ready  sale  at  higher  prices  than  any  other  kind. 

Alfalfa  will  cut  from  five  to  seven  times,  at  an  average  of  2^  tons  to  the  acre. 
Eight  acres,  but  one  year  old,  has  this  year  yielded  74  tons,  with  more  cuttings  yet 
to  be  made.  The  hay  brings  ^15  per  ton.  Sorghum,  raised  for  ffeed,  is  both  valnable 
and  prolific.  It  frequently  reaches  15  feet  in  height,  yields  15  to  20  tons  per  acre, 
and  is  worth  $15  per  ton.     Several  crops  can  be  harvested  annually. 

Vegetables,  kitchen  and  garden  stuff,  melons,  etc.,  grow  all  the  year  in  unlimited 
quantities  and  of  excellent  qiiality.  Sometime  since  a  Gila  valley  farmer  planted 
15  i)onnd8  of  Irish  potatoes  on  a  piece  of  bottom  laud  that  had  been  overflowed,  from 
which  ho  harvested  over  7(J9  pounds,  and  this  record,  it  is  believed,  l^as  rarely,  if 
ever,  been  excelled.  The  sweet  potato  produces  enormously,  &nd  equals  the  choicest 
from  South  Carolina.  Peanuts  mature  rapidly  and  abundantly,  yielding  a  nut  both 
plump  and  toothsome. 

Wherever  there  is  sufiicient  moisture  the  natural  flora  abound  in  profusion  and 
variety.  They  are  of  rare  beauty  and  delicious  fragrance,  the  bulbous  plant-s  particu- 
larly. The  lily  suri)asse8  the  famous  imported  "Japan."  It  has  been  claimed  by  ex- 
perts that  at  no  distant  period  opium  will  bo  manufactured  from  the  poppy  and  attar 
from  roses,  both  flowers  thriving  vigorously.  There  are  but  few  trees  and  shrubs, 
callable  of  adorning  the  surroundings  of  a  lovely  modern  home,  that  can  not  be  satis- 
factorily grown. 

Every  plant,  vino,  or  tree  mentioned  in  the  foregoing  list  has  been  actually  proven 
adaptable  to  our  soils  and  climate.  Many  others  have  been  omitted  through  lack  of 
spacer,  but  there  seeins  no  doubt  that  time  will  demonstrate  our  ability  to  profitably 
raise  all  the  senii-tropic  and  most  of  the  tropical  and  templ)rate  productions. 

Transpoktation. — An  important  factor  in  connection  with  the  early  ripening  of 
horticultural,  vinticultural,  and  agricultural  products,  is  the  question  of  easy  and 
rapid  conveyance  to  prominent  marketing  centers  east  and  west.  The  Southern 
Pacific  Railroad,  one  of  the  largest  transcontinental  lines  in  America,  runs  through 
the  Gila  Valley  as  far  as  Adoj  ^lo,  a  station  some  30  miles  east  of  Yuma.  It  then 
pasHcs  upon  the  mesas  south  o^  the  Gila,  the  track  es'cnding  upon  an  avera^jonot 
more  than  5  miles  from  the  river,  until  the  county  line  is  reached.  Thus  is  ati'onled 
convenient  egress  from  any  section  of  the  valley  and  direct  communication  from 
thence  with  all  parts  of  the  United  States. 

Other  roads  have  been  surveyed  along  both  sides  of  the  river.  Construction  is 
already  commenced  on  the  direct  broad-gauge  from  San  Diego  to  Yuma,  and  will,  it 
is  expected,  be  continued  from  the  latter  town  to  Doming,  N.  Mex.,  but  nothing  def- 
inite can  bo  advanced  as  to  the  time  of  completion. 

Oatman  Ca5;on  Keservoir  Site. — It  is  quite  apparent  that  more  water  is  needed 
in  the  summer  months  than  flows  in  the  Gila  River  during  the  heated  term.  In  view 
of  remedying  the  deficiency,  a  site  for  an  immense  storage  reservoir  was  located,»nd 
an  engineer  engaged  to  examine  and  report  upon  its  adaptability.  Mr.  J.  B.  Steiger, 
the  engiu(H'.r  in  charge  of  the  work,  has  submitted  the  following  report  to  the  local 
conmiittec: 

To  the  Committee  on  Storage  Beservoir  Sites  for  Yuma  County,  Ariz.  : 

Gentlemen:  In  accordance  with  your  instructions,  I  have  made  a  reconnaissance 

survey  of  the  proposed  water  storage  reservoir  on  the  Gila  River  at  Oatman  and  CoJ* 

tonwood  Flats,  and  summit  the  following  report  on  the  same :  The  most  available  si* 

for  a  dam  100  feet  in  height  \a  a\.  a  \)0\w\,  o\i  \>\ift  river  about  half  a  mile  above  tb» 
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South  Gila  Canal  Company's  bead-gate.  Solid  blnffs  of  dolomite  (limestone)  111  to 
125  feet  above  tbe  present  water-level,  and  distant  1,595  feet  from  each  other,  are 
found  at  this  point.  The  width  of  1,595  feetgiveu  is  the  distance  between  the  blaffs 
at  the  lOU-foot  llow-line,  or  proposed  top  of  dam.  The  storage  capacity  of  the  canon 
extending  about  1^  miles  up  the  river  from  the  dam  to  Oatman  Flat  is  comparatively 
small,  for  the  average  width  on  the  100-foot  flow-line  is  but  one-half  a  mile,  with  steep 
blutfs  on  cither  side. 

Above  this  one-half  mile  point  the  bottoms  widen  out  to  an  average  width  of  1| 
miles  for  3  miles,  forming  what  is  called  Oatman  Plat,  with  an  area  of  4.7  square 
miles  on  the  100-foot  contour.  At  the  head  of  Oatman  Flat  the  bottoms  narrow  to 
about  three-quarters  of  a  mile,  and  then  widen  out  and  form  Cottonwood  Flat,  the 
main  storage  basin,  with  a  length  of  8  miles  and  a  width  of  4^  miles,  with  an  area  of 
35.2  square  miles.  About  2  miles  above  the  head  of  Cottonwood  Flat,  al  Rock  Is- 
lands, the  bottom  narrows  to  a  width  of  about  2,000  feet,  including  an  island  500  feet 
wide,  and  above  this  point  they  again  widen  to  3  miles.  The  length  of  this  basin 
"Will  be  8^  miles,  with  an  area  of  8^  square  miles. 

The  depth  of  the  water  at  the  lower  Rock  Island  will  be  40  feet.  The  average  fall 
in  the  river  from  this  point  to  the  dam,  some  14  miles  by  the  river  channel,  is  4.3  feet 
per  mile.    The  river  has  a  much  greater  grade  above  the  Rock  Islands. 

The  distance  from  the  islands  to  Gila  Bend  is  about  20  miles.  The  total  area  of  the 

three  basins  is  as  follows : 

Square  miles. 

Oatman  Flat j 4.7 

Cottonwood  Flat 35.2 

GUaBend  Flat..., 1 8.5 

Total  flowage  (with  100-foot  dam) 48.4 

As  there  will  bo  considerable  evaporation  from  a  body  of  water  in  this  hot  summer 
elimate,  estimated  at  half  an  inch  a  day  for  six  months,  equal  to  7^  feet,  I  assume 
tbe  average  available  depth  to  be  35  feet,  which  with  an  area  of  48.4  square  miles 
will  store  47,227,009,(J00  cubic  feet.  This  will  give  a  daily  supply  for  six  months  of 
262,372,200  cubic  feet,  equal  to  151,835  miners'  inches  of  the  California  standard. 

The  area  which  it  is  proposed  to  flood  contains  no  cultivated  land  and  only  three 
cattle  ranches. 

J.  B.  Steiger,  C.  E, 

ruMA  County,  Ariz.,  August  7,  1889. 

The  proposed  storage  reservoir  is  situated  on  the  Gila  River  about  ipO  miles  north- 
east of  the  town  of  Yuma,  and  a  few  miles  east  of  the  boundary  line  of  the  county. 
At  this  point  the  river  is  subject  to  heavy  floods  that  will  insure  the  flUiug  of  the 
reservoir  every  winter  and  spring,  the  heavy  flow  lasting  until  the  1st  of  May. 

Abont  the  Ist  of  June  the  worUs  would  be  called  upon  to  make  good  the  diminish- 
ing supply  in  the  Gila.  This  draft  would  be  at  its  maximum  in  July  and  August. 
The  evaporatiouHu  this  flimate  is  very  great  but  the  edgineer  has  allowed  amply  for 
the  losses  thereby  incurred.  The  depth  of  evaporation  in  inches  averaged  for  every 
month  in  the  year,  as  shown  by  the  Signal  Service  records  at  Yuma,  is  as  follows : 

Inches. 

January 4.4 

February 5. 2 


March 

April 

May 

June 

July 


6.0 

9.6 

9.6 

12.6 

11.0 


Inches. 

August 10.2 

Sej)t.cmby 8. 2 

October  - 8.2 

November 5.5 

December 4.6 


Total 95.7 


The  rainfall  is  practically  insignilicant.    The  monthly  fall  in  inches,  averaged  for 
\  eleven  years,  is  given  herewith  : 


W  Jaanary. 
^  Tl^bmary 
"  lUroh... 

;fc":::: 

Juie 


Inches. 

0.403 

.  0.532 

^¥M0h 0.217 

^.torll 0.120 

^'Ity 0.062 

?.  fcne , Inappreciable 


^.toy 0.155 


Inches 

August 0.496 

September 0.060 

October 0. 124 

November 0.180 

December 0.403 


Total 2.752 

^The  drainage  basin  supplying  the  river  is  ktiown  to  be  enormous  and  its  service  con- 
it  daring  certain  months.    At  the  lowest  rate  of  calculation  in  use  in  California — 
"  to  4  acres— the  amount  of  waler  stoi'dd  would  suffice  to  mv^^\A  oN«t  ^jftSi^^^ 
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acros.  Rock  suitable  for  the  construction  of  a  masonry  dam  is  found  iu  imli 
(Xuautities  adjacent  to  the  i>ropo8ed  site.  Elsewhere  wo  have  endeavored  to 
that  large  and  constant  water  supplies  are  imperatively  needed.  While  it  ii 
that  the  several  canals  along  the  Gila  cover  considerable  areas,  it  is  also  true  th 
Oatman  Canon  reservoir  will  bring  very  much  larger  tracts  under  control,  and, 
fore,  an  increasetl  population,  much  larger  property  valuation,  vastly  angmeuti 
ricuitural  output,  and,  consequently  greater  prosperity.  With  8tora£:e  works  < 
described  ca])acity  a  permanent  summer  supply  of  water  could  be  relied  upon  tc 
oughly  irrigate  most  of  the  accessible  arable  land  in  southern  Yama  County  lyii 
low  the  reservoir,  and  thus  remove  the  present  cause  of  non-development  of  thisi 
section.  It  has  been  explained  that  about  tib  per  cent,  of  the  valley  laud  is  oveii 
by  the  river  during  certain  regular  periods.  The  establishment  of  such  works ' 
also  reclaim  the  bottoms  by  storing  the  surplus  water  that  would  otherwise  floi 
surface. 

Conclusion. — With  this  report  a  topographical  map,  drawn  by  Mr.  Le^ 
Hicks,  C.  E.,  is  submitted,  showing  the  entire  lower  Gila  Valley  from  Oatman  ( 
westward  to  the  Colorado  River,  and  also  all  the  lands  between  the  Gila 
and  the  Sonora  froutier.  Two  lines  are  drawn,  the  first  indicating  the  extent ' 
area  that  would  bo  capable  of  producing  at  least  one  crop  of  cereals  or  lorage 
year,  supposing  the  dam  to  contain  25  feet  of  water.  This  second  line  shoi 
limit  of  the  fruit  belt,  but  the  area  between  these  two  lines  will  be  valuable  f< 
raising  of  all  forage  plants,  sugar-beets,  etc.  Below  their  junction  all  the 
shown  will  be  available.  The  varied  topographical  features  are  faithfully  ai 
telligeutly  delineated  and  will  greatly  assist  in  a  correct  understanding  of  tht 
ject  treated  in  these  page^. 

The  vast  importance  of  the  inquiries  set  in  motion  by  the  Seuatorial  comni 
and  their  direct  bearing  upon  our  own  surroundings,  are  fully  understood  by  the  { 
of  Yuma  County,  who  highly  appreciate  the  opportunity  of  placing  before  thei 
tinguished  visitors  such  data  concerning  the  quantity  and  quality  of  the  laiid 
necessity  and  future  possibilities  of  irrigation,  the  number  and  extent  of  can^d 
rivers  and  water  supply,  the  climate  and  its  influence  upon  the  early  matai 
crops,  the  products,  the  tr  a  importation  facilities,  and  Anally,  the  need  of  waternBfl 
reservoirs  and  selection  of  appropriate  sites  as,  it  is  hopetl,  may  meet  their  pur] 
If  this  has  been  accomplished,  the  citizens'  executive  committee  will  consider 
duty  as  satisfactorily  performed. 


STATEMENT  OF  HENRY  GEORGE,  UNITED  STATES  INDIAN  AG] 

OF  PARKER,  ARIZ. 

[Colorado  River  Indian  Agency.] 

That  the  valley  or  bottom  lands  of  the  Colorado  liiver,  pro| 
watered,  can  be  made  one  of  the  finest  farming  sections  of  the  Ui 
States,  L  presume  is  no  longer  a  question  among  those  who  hav 
vestigated  the  subject. 

In  the  Annual  Keport  ^yf  Indian  Affairs  in  Arizona,  1867,  I  find 
following : 

The  experiences  of  this  season  have  proved  heyond  douht,  were  evideuce  0 
subject  Htill  wanting,  the  thorough  capability  of  the  lands  of  the  Colorado  Rive 
ley  for  all  the  })nrposes  of  agriculture  in  every  case  where  water  can  he  made  to: 
the  surracc.  To  depend  ux)()n  the  annual  overflow  is  somewhat  hazardous,  for  ! 
reached  by  it  one  year  may  not  be  again  for  several,  or  they  may  be  so  deeplj 
merged  as  to  be  unavailable  for  planting  duriug  the  season.  There  are  thousai 
acres  in  the  reservation  which  the  overllow  from  the  river  never  reaches,  buti 
the  artiiicial  application  of  water  would  render  as  productive  as  any  of  the  1 
that  are  naturally  overllowed. 

All  experience  from  that  time  up  to  the  present  proves  the  coa 
ness  of  the  ideas  of  that  paragraph. 

The  custom  of  irrigation  in  vogue  on  the  reservation  is  carrying  ii 
by  hand  from  the  river  and  lagunas.  The  Indians  select  their  locaB 
for  their  small  farms,  or  rather  patches,  near  the  banks  of  the  rii ' 
some  laguna.    After  choosing  the  land  they  dig  holes  about  12  ii 
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deep  and  from  15  inches  to  6  or  8  feet  apart,  owing  to  the  kind  of  crop. 
In  the  bottom  of  these  holes  they  plant  their  corn,  wheat,  pumpkins, 
and  various  kinds  of  melons.  Into  these  holes,  which  serve  as  a  basin 
to  hold  moisture,  they  pour  the  water.  The  quantity  and  quality  of  the 
products  the  Indians  thus  produce  are  remarkable.  They  do  not,  how- 
ever, all  depend  on  this  kind  of  irrigation  for  a  crop;  some  of  them  se- 
lect low  places  in  swags  near  the  river  which  is  sufficiently  moistened 
by  sepoge  water  from  the  river  to  grow  their  crops.  I  never  saw  better 
wheat  grown  in  any  country  than  I  have  seen  in  these  swags. 

The  surface  of  the  valley  or  bottom  lands  along  the  Colorado  River 
seems  to  be  from  8  to  20  feet  above  the  ordinary  stage  of  water  in  the 
river,  and  it  is  said  that  the  river  falls  but  a  little  over  2  feet  to  the 
mile.  You  can  sae  that  it  would  be  very  hard  indeed  to  conduct  the 
water  from  the  be%  of  the  river  to  the  surface  of  the  valley,  I  should 
think.  I  am  not  familiar  with  the  science  of  the  subject.  However,  in 
order  to  bring  water  from  the  bed  of  the  river  by  caual  so  it  can  be 
utilized  on  the  surface  in  the  valley,  the  head  of  the  canal  must  be  lo- 
cated at  least  12  miles  above  the  lands  to  be  irrigated.  Owing  to  the 
soft  sandy  formation  of  the  banks  the  channel  of  the  river  is  continu- 
ally changing,  which  will  be  a  very  serious  obstacle  in  bringing  water 
out  with  the  ordinary  canal  or  ditch.  There  is  always  abundance  of 
sand  and  dirt  floating  in  the  water,  and  when  the  river  is  high  there  is 
so  much  floating  that  it  seems  to  me  that  it  would  be  very  hard  to  pre- 
vent the  sediment  from  filling  a  canal  with  only  1  or  1 J  foot  feill  to  the 
mile.  But  if  they  had  any  such  experience  with  the  canal  that  was 
constructed  here  in  the  latter  part  of  the  sixties,  I  have  not  been  able 
to  find  it  out. 

The  engineering  of  the  location  of  the  canal  was  certainly  good.  I 
doubt  if  there  is  a  better  place  on  the  river  for  a  head-gate.  From  the 
Arizona  side  there  is  a  spur  of  nearly  solid  stone  formation,  extending 
out  in  a  curve  to  nearly  the  center  of  the  river,  thus  forming  a  basin 
in  which  I  am  informed  no  sediment  has  ever  settled.  In  the  arc  of  the 
curve  of  this  basin  the  head-gate  is  located.  A  tunnel  was  made  several 
hundred  feet  through  a  hill  out  to  the  foot  of  a  mesa  and  on  to  the 
valley  5  or  6  miles  below.  I  understand  the  canal  was  used  success- 
fully until  the  tunnel  gave  way  near  the  head-gate,  after  which  there 
was  a  temporary  gate  made  lower  down  the  river  below  the  tunnel, 
that  will  conduct  water  into  the  ditch  when  the  river  is  high.  There 
have  been  several  overflows  over  the  canal  and  yet  it  stands  intact,  and 
with  a  very  little  work,  removing  some  brush  and  other  obstruction,  it 
would  conduct  the  water  well.  This  canal  brought  water  sufficiently 
high  to  be  thrown  out  on  the  surface  in  less  than  G  miles  below  the 
head-gate.  Of  course  the  canal,  with  a  fall  of  only  about  1  foot  to  the 
mile,  had  to  nave  careful  attention,  keeping  all  obstructions  removed, 
and  occasionally  had  to  be  cleaned  out ;  but  I  understand  this  did  not 
have  to  be  done  more  than  once  in  twelve  months. 

I  have  said  the  head-gate  and  canal  were  admirably  located,  but 
there  was  some  ridiculous  judgment  displayed  in  the  work  on  the 
canal.  The  formation  through  which  the  tunnel  was  cut  is  of  pebbles 
and  a  kind  of  cement-looking  sand,  and  when  dry  presents  a  hard  ap- 
pearance but  yields  quickly  to  running  water.  Into  this,  without  auy 
kind  of  masonry  work,  the  water  was  turned ;  the  walls  gave  way,  and 
thousands  of  dollars'  worth  of  work  was  destroyed,  and  with  it  went  the 
hopes  of  a  dry  arid  valley  being  changed  into  a  luxuriant  farming  sec- 
tion.   If  the  proper  masonry  work  had  been  done  in  the  tunnel,  there 
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is  no  doubt  in  my  mind  but  what  the  canal  would  have  been  a  success, 
and  to-day  thousands  of  acres  of  this  valley  would  be  blooming  fields. 
Some  of  the  whites  have  attempted  to  irrigate  by  pumping  water  b> 
steam  power,  but  while  they  can  in  that  way  get  water  into  a  ditch 
with  sufficient  fall  and  do  excellent  work,  the  experience  with  this  mode 
of  irrigation,  so  far  as  I  have  been  able  to  learn,  is  that  it  is  too  expen- 
sive to  be  profitable,  but  some  of  the  best  posted  people  in  the  valley 
contend  that  there  has  never  been  a  fair  test  made,  and  that  it  is  the 
best  plan  and  can  be  made  successful. 


Phcenix,  Ariz.,  September  4,  1889. 

The  committee  met  pursuant  to  the  call  of  the  chairman. 
Present,    Messrs.  Stewart  (chairman)  and  Reagan ;   also  Director 
Powell. 

STATEMENT  OF  T.  E.  FARISH,  OF  PHCENIX. 

The  Chairman.  What  is  your  occupation  I 

Mr.  Farish.  Commissioner  of  emigration. 

The  Chairman.  What  do  you  know  of  irrigation  in  Arizona  *?  What 
has  been  its  success  and  what  are  the  opportunities  for  doing  more! 

Mr.  Farish.  Do  you  wish  me  to  cover  the  whole  Territory? 

The  Chairman.  Yes,  or  any  part  with  which  you  are  familiar. 

Mr.  Farish.  In  this  Territory,  the  report  which  I  have  written  and 
which  will  be  submitted  to  the  committee  will  show  that  there  are 
250,000  acres  of  land  now  covered  by  irrigating  canals,  187,500  acres  of 
which  have  been  reclaimed;  that  is  to  say,  the  land  has  been  covered 
by  the  water;  and  125,000  acres,  about  one-half,  is  in  actual  cultivation  all 
the  time.  The  report  and  the  maps  accompanying  it  will  further  show 
that  that  statement  applies  to  the  Salt  River,  and  that  in  the  Grila  Kiver 
Yalley  there  have  been  works  undertaken,  and  there  canals  are  now  in 
process  of  construction,  where  30,000  acres  are  under  cultivation. 
When  those  canals  shall  have  been  completed,  there  will  be  addeil 
150,000  or  200,000  acres  more. 

Examinations  made  by  Mr.  Breckenbridge,  our  county  surveyor, 
show  that  up  at  the  head  of  the  Salt  River,  where  it  enters  into  this 
county,  and  adjoining  tlie  Gila,  there  can  be  a  reservoir  constructed 
that  will  impound  enough  water  to  irrigate  all  the  land  lying  north  of 
the  Gila  River  in  this  valley,  and  through  the  Salt  River  valley  down 
to  Yuma. 

Senator  Reagan.  Have  you  made  an  estimate  of  what  that  is  ? 

Mr.  Farish.  The  figures  are  stated  in  the  report  which  will  be 
submitted  to  the  committee.  Mr.  Evans  has  it.  I  do  not  remember 
the  exact  figures.  As  to  the  duty  of  water  in  this  county,  we  irri- 
gate alfalfa  and  grain,  and  it  takes  3  acres  of  ground  to  1  miner's  inch. 

The  Chairman.  Is  1  miner's  inch  one-fiftieth  of  a  cubic  foot  per  second? 

Mr.  Farish.  We  calculate  it  to  be  one-fortieth. 

The  Chairman.  Calculating  it  that  way,  a  miner's  inch  will  serve  3 
acres. 

Mr.  Farish.  Three  acres.    In  fruits  and  ^nnes,  5  acres.     The  evapo- 
ration here  is  large  during  the  summer  months ;  but  what  it  is  during 
the  winter  I  can  not  tell  you,  because  the  only  data  that  has  been  kept 
80  far  has  been  at  Tempe  for  the  last  two  months.    It  was  4.2  evapo- 
ration in  August, 
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Director  Powell.  Four  and  two- tenths  what  If 

Mr.  Farish.  Four  and  two-tenths  per  cent.,  nearly  half  an  inch. 

Director  Powell.  In  what  time  ? 

Mr.  Farish.  In  twenty-four  hours.  At  Walnut  Grove — I  only  speak 
of  wliat  I  have  learned  in  corresponding  with  that  point — where  they 
have  the  big  irrigation  dam,  it  is  about  3,500  feet  elevation,  and  the 
evaporation  is  about  a  third  of  an  inch.  Here  we  have  1,180  feet,  and 
I  suppose  about  the  same  at  Tempe,  but  at  Walnut  Grove  they  are 
3,500  feet. 

The  Chairman.  Is  that  the  evaporation  in  twenty-four  hours? 

Mr.  Parish.  Yes. 

The  Chairman.  You  said  that  dams  could  be  constructed  to  reclaim 
all  the  valley  land  between  here  and  Yuma.  Is  there  sufficient  supply 
of  water  for  that  purpose! 

Mr.  Parish.  I  think  so.  Data  will  be  furnished  the  committee 
showing  the  amount  of  water  which  flows  to  the  sea  unharnessed  dur- 
ing the  year.  The  data  has  been  kept  by  the  Arizona  Canal  Company, 
and  it  will  show  you  that  during  several  months  of  the  season  it  is  as 
high  as  40,000  cubic  feet  per  second.  It  would  fill  the  dam  to  the  top 
four  times  over.  During  the  winter  you  can  not  cross  Salt  River  at  au^ 
time  from  four  to  six  weeks  in  succession. 

The  Chairman.  With  a  team  ? 

Mr.  Farish.  With  a  team.  For  can  you  be  ferried  across;  it  is  a 
mountain  torrent. 

The  Chairman.  What  is  the  fall  in  the  Salt  River  ? 

Mr.  Farish.  The  fall  is  very  small.  It  can  not  be  large.  Tempe  is 
above  this  place.    It  is  a  little  over  100  feet. 

The  Chairman.  In  10  miles  it  is  100  feet  ? 

Mr.  Farish.  It  is  not  over  25  to  30  feet  higher,  and  the  difference 
between  the  altitude  of  Yuma  and  this  place  is  about  1,000  feet. 

The  Chairman.  What  is  the  distance  ? 

Mr.  Farish.  I  think  something  over  186  miles.  Then.,  in  this  county, 
up  above  Florence  about  20  miles,  there  is  a  natural  reservoir  where  you 
can  impound  a  great  deal  of  water.  The  Florence  Canal  Company  is 
prepared  to  put  in  a  dam  to  reclaim  some  200,000  to  300,000  acres.  The 
experience  in  this  valley  has  been  that  the  more  irrigation  the  more 
land  susceptible  of  cultivation.  The  policy  among  our  farmers  of  late 
years  has  been,  in  the  winter  when  water  is  plentiful,  to  flood  the  lands, 
to  give  them  all  the  water  they  will  stand.  That  creates  a  reservoir  by 
absorption,  which  supplies  the  water  during  the  dry  season.  There  is 
another  feature  about  it.  There  is  more  water  now  flowing  through 
the  Salt  River  during  the  dry  months  of  June,  July,  and  August  than 
there  was  before  a  canal  was  dug  in  this  valley. 

Senator  Reagan.  How  do  you  account  for  it? 

Mr.  Farish.  By  the  ground  absorbing  the  water.  The  water  perco- 
lates back  into  the  stream,  and  finds  its  natural  channel..  Then  there 
is  a  good  deal  of  land  where  you  can  grow  alfalfa,  fruits,  and  vegeta- 
bles without  irrigation. 

The  Chairman.  That  is  without  surface  irrigation. 

Mr.  Farish.  Yes ;  it  has  sub-irrigation.  It  is  the  natural  slope  which 
brings  the  water  down  and  keeps  the  soil  forever  moist.  My  theory  is 
that  when  the  land  is  covered  by  raising  the  canal,  really  a  high-land 
canal,  and  all  the  lands  under  it  are  in  cultivation,  there  will  be  some 
lands  in  the  lower  part  of  the  valley  that  will  require  drainage. 

The  Chairman.  Drainage  is  often  an  important  matter,  because  al« 
kali  may  form  on  the  land  for  want  of  drainage. 
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Mr.  Farish.  I  have  not  heard  of  any  alkali  forming.  I  do  not. believe 
there  is  any  such  thing  existing  in  this  county.  Another  feature  of  this 
county  is  this  :  Up  here  in  the  Verde  there  is  in  the  lowest  water  season 
several  inches  of  water  that  flows  into  the  plain  in  sinks.  There  are 
traces  here  of  old  canals  built  by  the  ancients  5  canals  as  large  as  the 
Arizona  Canal.  By  building  a  reservoir  up  that  stream  there  could  he 
75,000  acres  reclaimed  under  it. 

The  Chaiuman,  Are  the  places  suitable  for  reservoir  sites  upon  public 
or  private  land  ? 

Mr.  Parish.  Some  are  located  upon  public  land,  and  some  are  not. 

The  Chairman.  I  do  not  mean  the  location  of  the  reservoir.  Are 
there  settlers  upon  the  land  *? 

Mr.  Farish.  There  are  along  this  large  canal  of  which  I  spoke,  the  one 
that  would  reclaim  so  much  land,  extending  down  to  Yuma. 

The  Chairman.  How  many  acres  are  located  ! 

Mr.  Farish.  Six  thousand  acres  are  located. 

The  Chairman.  Located  since  last  October? 

Mi.  Farish.  No;  before.  There  are  some  3,000  or  4,000  acres  that 
have  been  in  cultivation  for  the  last  two  years. 

The  Chairman.  Have  you  a  law  on  the  statute-book  under  which  you 
can  condemn  land  for  purposes  of  reservoirs  ? 

M  r.  Farish.  No  ;  we  have  not. 

The  Chairman.  How  are  the  other  places  for  reservoirs  ? 

Mr.  Farish.  1  think  within  this  county  that  about  covers  all  of  it, 
becjuKse  we  do  not  want  more. 

The  Chairman.  You  spoke  of  several  reservoir  sites.  Are  they  on 
public  land  f 

Mr.  Farish.  Tes;  they  are  on  public  land.  In  Yavapai  Couuty 
there  is  the  largest  water  storage  concern  that  there  is.  I  can  give  you 
the  dimensions. 

The  Chairman.  Does  this  all  appear  in  your  report? 

Mr.  Farish.  No;  only  for  this  county. 

Tlu^  Chairman.  Has  anybody  made  up  a  report  for  the  whole  Terri- 
tory ? 

Mr.  Farish.  No. 

The  Chairman.  Has  the  surveyor-general  any  knowledge  of  it! 

Mr.  Farish.  There  is  no  surveyor  general  in  the  Territory.  I  can 
give  you  such  information  as  has  reached  me  a«  commissioner  of  emi- 
gration. If  you  wish  me  to  go  into  Yavapai  County  1  can  do  so.  They 
have  built  a  large  storage  reservoir  there  which  is  calculated  to  reclaim 
from  25,000  to  30,000  acres.  There  have  been  dam  sites  utilized  at 
Date  Creek  and  Bill  Williams  Fork,  which  are  intended  to  reclaim 
about  50,000  acres.  In  Big  and  Little  Cheyenne  valleys  there  could 
be  reclaimed  ])rol)ably  10,000  or  15,000  acres. 

Senator  Keagan.  Where  are  they. 

Mr.  Farish.  In  Yavapai  County.  Along  the  Rio  Verde  there  are 
reclaimed  af ready  30,000  acres,  which  can  be  more  than  doubled  by 
using  the  entire  water  supply.  In  other  valleys  there  could  be  reclaimed 
some  25,000  acres.  In  Apache  County  there  is  under  cultivation  about 
20,000  acres,  and  there  could  be  reclaimed  by  water  storage  reservoirs 
on  the  streams  making  out  from  the  mountains  about  150,000  acres. 
In  Graham  County,  along  the  Gila,  it  is  estimated  that  there  are  about 
30,000  or  40,000  acres  under  cultivation. 

The  Chairman.  Is  that  below  here  ? 

Mr.  Farish.  That  is  above  here,  one  of  the  northern  counties.  That 
could  be  doubled  under  c\x\t\v?kX\owbY  utilizing  all  the  water  of  the  Gila. 
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In  Cochise  County  there  is  under  cultivation  along  the  San  Pedro  35,000 
acres.  This  could  be  increased  to  75,000  acres  by  proper  utilization  of 
the  waters  of  that  stream.  In  the  valley  and  plain  of  the  San  Simon 
where  waters  reach  into  the  valleys  by  different  streams,  by  the  utiliza- 
tion of  those  waters  there  could  be  reclaimed  1  dt)  not  know  how  much — 
15,000  or  20,000  acres.  There  are  a  good  many  gardens,  and  on  the 
Whetstone  there  could  be  a  reservoir  for  the  reclamation  of  a  large 
amount  of  land,  and  on  the  adjacent  plains  how  much  I  could  not  tell 
you.  The  Sulphur  Springs  Valley  contains,  I  think,  by  an  actual 
survey,  some  83,000  acres.  The  water  underlies  the  surface  from  a 
depth  of  15  to  20  feet.  Wells  have  been  dug  all  through  that  valley, 
and  I  believe  by  pumping  all  that  land  can  be  brought  under  irriga- 
gation.  I  simply  give  this  as  an  off-hand  opinion.  But  in  1879  when  I 
first  went  over  that  valley  there  was  not  a  hoof  of  stock  on  it,  and  now 
it  is  all  eaten  down.  In  the  upper  Gila  Valley  there  is  not  a  great  deal 
of  land  susceptible  of  reclamation,  probably  not  over  10,000  or  15,000 
acres.  In  Pima  County  there  are  at  least  8,000  acres — 1  have  forgotten 
the  precise  number,  but  the  possibilities  there  of  water  storage  and 
irrigation  are  very  great. 

At  Pautano  there  is  a  natural  place  for  a  reservoir,  and  there  you 
could  store  water  enough  to  reclaim  150,000  or  200,000  acres  of  land. 
There  is  enough  water  flowing  down  the  Santa  Cruz,  where  a  reser- 
voir could  be  constructed,  to  reclaim  a  large  amount  of  land — from 
that  on  down  to  Tucson.  The  Santa  Cruz  River  sinks  some  miles  bo- 
low  Tucson,  and  is  supposed  to  find  its  way  back  to  the  Gila  at  Flor- 
ence. If  its  channel  could  be  found,  there  would  be  a  proper  place  to 
dig  artesian  wells.  In  the  mountains  near  Florence  there  could  be 
reclaimed  by  water  storage  by  a  reservoir  above  the  Gila  Buttes — 15 
or  20  miles  above  the  canal — about  160,000  acres  of  land  lying  in  Pinal 
County.  By  damming  the  Gila  water  with  stone  abutments,  the  river 
there  having  a  channel  15  feet  wide — the  dam  being  200  feet  high — 
the  water  could  be  backed  up  20  miles  at  that  point,  and  you  could 
impound  water  enough  to  reclaim  from  300,000  to  400,000  acres  of  land. 
That,  in  connection  with  the  big  dam  over  on  the  Salt  River,  reclaim- 
ing the  land  of  which  I  have  previously  spoken,  and  with  the  other 
reservoirs  on  the  Lower  Gila,  which  the  map  will  show,  and  also  those 
on  the  Rio  Verde  in  this  county,  there  could  be  reclaimed  perhaps  from 
Pinal  County  on  to  Yuma  3,000,000  or  4,000,000  acres  of  land.  And  of 
that  land  I  wish  to  say  here  there  is  no  better  anywhere  on  the  face  of 
the  continent. 

The  Chairman.  What  crops  will  it  produce  f 

Mr.  Fauish.  Cereals,  and  fruits  and  vegetables  of  all  kinds. 

The  Chairman.  What  kind  of  fruits  ? 

Mr.  Parish.  As  fine  lemons  as  you  would  wish.  Along  at  Florence 
they  have  grown  splendid  olives.  In  this  valley  our  olive  trees  are  not 
far  enough  advanced  to  tell  anything  about ;  but  they  have  grown  them 
up  there.  We  have  planted  but  here  some  22,000  orange  trees,  experi- 
ments in  growing  that  have  been  successful.  We  think  we  have  a  field 
here  for  growing  oranges.  Peaches,  pears,  and  apples  are  not  so  good 
in  this  part  of  the  Territory.  They  grow  to  great  perfection  so  far  as 
size  is  concerned,  but  they  lack  flavor.  We  grow  the  crab-apple, 
prunes,  and  dates.  Every  variety  of  fig  is  a  natural  product  here. 
The  date  is  produced  here,  seven  years  from  the  seed. 

Senator  Reagan.  You  mean  that  the  tree  bears  in  that  time? 

Mr.  Parish.  Yes;  and  in  bunches  of  from  5  to  25  pounds.  And  we 
grow  wheat  here — I  should  think  about  1,800  to  2^000  \)owA\d%  \j^  NiXss^ 
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acre.  The  yield  of  barley  is  from  2,000  to  2,500  pounds  to  the  acre, 
and  sometimes  as  high  as  3,000  and  4,000  pounds.  Alfalfa  is  the 
principal  crop.  We  cut  that  from  three  to  four  times  a  year,  and  we 
cut  from  6  to  8  tons  to  the  acre.  Now,  1  think  I  have  gone  over  the 
whole  Territory,  and  any  questions  which  you  hav'e  to  ask  1  would  be 
glad  to  answer. 

The  Chairman.  What  advantage,  if  any,  would  it  be  to  have  the 
Government  make  surveys  and  designate  the  lines  of  ditches  and  sites 
for  reservoirs,  and  make  estimates  of  the  cost  of  constructing  the  works, 
with  an  estimate  of  the  amount  of  land  that  could  be  redeemed. 

Mr.  Farish.  That  would  be  a  very  great  advantage,  provided  the 
work  was  not  followed  u[)  by  a  restrictive  clause  that  no  entry  could 
be  made 

The  Chairman.  I  did  not  ask  you  that  question. 

Mr.  Farish.  All  right.  It  would  be  a  very  great  advantage.  I 
wanted  to  follow  the  one  with  the  other,  because  I  do  not  think  it  woald 
be  of  any  great  advantage  unless  the  arid  lands  were  left  v^here  they 
were  before  the  passage  of  such  a  bill. 

The  Chairman.  You  do  not  thiuk  the  reservation  of  reservoir  sites, 
the  designation  of  lines  of  ditches,  estimates  of  the  cost  of  constructing 
them,  the  amount  of  land  to  be  reclaimed,  and  with  the  land  thrown 
open  to  settlers  by  proclamation,  would  be  of  any  advantage? 

Mr.  Farish.  I  do  not  think  they  would  be  of  any  great  advantage, 
because  that  clause  is  restrictive.  You  can  not  do  that  work  under  such 
circumstances  through  united  enterprise.  If  the  Government  coald 
build  those  reservoirs  it  would  be  all  right.  It  could  then  say  to  any- 
body, come  in.  But  you  are  restricted  to  a  homestead  entry  of  160 
acres. 

The  Chairman.  How  many  men  in  this  county  cultivate  well  and 
to  their  highest  capacity  640  acres  of  land? 

Mr.  Farish.  I  do  not  believe  there  are  any. 

The  Chairman.  How  much  land  in  this  Territory  could  a  fanner 
with  his  family  cultivate  to  its  highest  cai)acity,  and  get  the  best  results 
without  hiring  labor  ? 

Mr.  Farish.  I  understand  your  idea.  But  that  question  would  not 
apply  to  all  this  Territorj^ 

The  Chairman.  I  mean  the  part  that  has  to  be  irrigated. 

Mr.  Farish.  You  could  not  go  to  work  and  pass  a  general  law,  one 
that  would  be  applicable  to  every  portion  of  this  Territory  with  equal 
force,  because  the  products  of  the  north  are  diJfferent  from  those  of  the 
south. 

The  Chairman.  Let  us  take  it  by  sections.  Take  the  valley  from 
here  down  to  Yuma.  How  much  land  can  a  man  cultivate,  raise  fruits 
and  all-round  crops,  and  get  the  best  results  from  the  land  ? 

Mr.  Farish.  That  would  depend  upon  the  kind  of  products.  If 
grain,  it  would  be  one  thing ;  if  fruits  it  would  be  another.  If  alfalfa 
it  would  be  another,  because  alfalfa  requires  nothing  but  three  or  four 
irrigations  a  year.  But  if  a  man  wanted  to  get  the  highest  products, 
and  the  railroad  facilities  were  such  as  to  give  him  a  market,  then,  of 
course,  horticulture  would  be  his  forte,  because  land  planted  in  fruits 
would  yield  a  higher  percentage  than  anything  else.  Therefore,  I 
would  say  that  15  or  20  acres  would  be  as  much  land  as  he  could  attend 
to.     If,  however,  it  were  in  alfalfa  he  could  attend  to  320  acres. 

The  Chairman.  Did  you  ever  know  a  community  tobe  wealthy  and 
prosperous  that  cultivated  but  one  crop  ? 

Mr.  Farish.  You  arc  i\oN<r  a^kiug  me  about  matters  that  I  have  not 
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looked  into.  But,  I  do  not  think  any  community  that  cultivated  but 
one  crop  was  ever  prosperous.  Ho  go  back  to  my  first  remark,  that 
law  is  restrictive  so  far  as  the  prosperity  of  Arizona  is  concerned.  I 
think  the  interest  of  the  Territory  is  identical  with  that  of  the  Govern- 
ment— to  have  the  public  lands  made  productive  and  made  to  bear 
their  proportion  of  the  burdens  of  taxation. 

Mr.  Farish  filed  at  a  later  date  with  the  committee  the  following 
data,  compiled  from  the  records  of  his  office,  that  of  Territorial  com- 
missioner of  emigration : 

RESOURCES,   LAND  VALUES,    POPULATION,   AND  PRODUCTS. 


The  population  of  Arizona  is  rapidly  increasing,  especially  in  the  southwestern 
and  central  portions  of  the  Territory.  The  immigration  into  these  sections  aggregates 
5,000  persons  yearly,  and  the  increase  for  the  Territory  for  the  last  ten  years  will 
average  fully  10,000  per  annum.  Our  mining  industries  are  being  rapidly  developed. 
Several  large  producing  mines  have  been  opened  the  present  year,  of  which  the  Yuma 
copper  mine,  the  Standard  and  Harqua  Hala  gold  mines,  are  the  most  prominent. 
Largo  enterprises  are  being  undertaken  in  irrigation  that  will  more  than  double  the 
arable  land  of  the  Territory  in  the  next  three  years.  The  construction  of  a  north 
and  south  railroad,  connecting  the  Atlantic  and  the  Pacific  and  the  Southern  Pacific- 
by  the  way  of  Prescott  and  Phoenix,  will  open  up  a  great  mineral  country  heretofore 
inaccessible,  create  a  home  market  for  the  lumber  of  the  north,  and  give  an  outlet 
for  the  products  of  the  Gila  and  Salt  River  Valleys  in  northern  Arizona,  New  Mexico, 
and  Colorado. 

The  returns  from  the  different  counties  to  the  Territorial  auditor  for  the  present 
year  show  a  total  valuation  of  $27,231,424.47.  But  this  does  not  represent  the  cash 
value  of  the  property  of  the  Territory,  for  no  species  of  property  pays  on  more  than 
one-third  its  value. 

In  valuation  on  land  the  disproportion  is  even  greater.  Arable  land  with  water 
that  sells  at  from  $20  to  $75  per  acre  is  assessed  at  from  $5  to  $15  per  acre.  There 
are  assessed  5,985,358  acres  in  the  Territory,  about  5,000,000  of  which  is  embraced  in 
the  grant  to  Atlantic  and  Pacific  Railroad,  and  assessed  at  20  cents  per  acre,  which  is 
being  sold  at  from  $1  to  $10  per  acre.  The  entire  valuation  on  land  is  $3,285,212.60, 
on  landed  improvements,  $1,931,440.83.  There  are  assessed  552,718  head  of  cattle ; 
the  actual  number  in  the  Territory  will  fall  a  little  short  of  2,000,000.  We  market 
more  than  300,000  beef  steers  yearly.  These  explanations  are  necessary  to  an  under- 
standing of  the  real  property  values  of  Arizona,  which  at  a  conservative  estim.ite 
will  reach  $75,000,000.  The  expenses  of  the  Territorial  government,  as  estimated  by 
the  board  of  equalization  for  the  ensuing  year,  is  $180,000,  which  includes  interest 
on  bonded  and  floating  debt,  sinking  fund,  support  of  prison  asylum,  normal  school, 
salaries  of  Territorial  officers,  and  all  incidental  expenses. 

The  estimated  population  is  by  counties  as  follows : 


Yavapai 16,000 

Maricopa 16,000 

Apache 12,000 

Mohave 5,000 

Gila 5,000 

Graham 12,000 


Cochise 14,000 

Pima 14,000 

Pinal 8,000 

Yuma 3,000 


Total 105,000 


The  lands  covered  by  canals  and  ditches  is  in — 

Acres. 


Apache  County 6,900 

Yavapai  County 40,360 

Gila  County 7.600 

Pinal  County 71,600 

Graham  County ^. 47,000 

Maricopa  County 321,000 


Acres. 


Yuma  County 40,000 

PimaCountv 7,500 

Cochise  County 2:^,500 

Mohave  County 1,000 

Total 566,460 


Of  land  requiring  no  irrtgation  the  amount  entered  and  occupied  is  estimated  at 
100,000  acres,  lying  principally  in  the  counties  of  Apache,  Yavapai,  Graham,  Pima, 
ana  Cochise,  of  which  one-half  has  been  cropped  the  present  season.  The  number  of 
acres  of  irrigable  land  cultivated  this  year  is  by  counties  as  foUo>i7%\ 
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Acres. 

Apache 6,900 

Yavapai 10,000 

Gila 7,000 

Pinal 17,000 

Graham 35,000 

Maricopa 150,000 

Yimia.. 6,000 

Pima 6,000 


AOTM. 

Cochise 18,(M) 

Mohave 1,000 

256,900 
Of  non-irrigable  land 50,000 

Total 306,900 


This  qaantity  will  be  increased  the  ensning  year  by  the  addition  of  75,000  acrefi, 
the  most  of  which  will  bo  in  the  Gila  and  Salt  River  Valleys  from  Florence  to  Ynma. 

The  value  of  the  agricultural  product  varies  accordint;  to  locality.  In  this  valley 
the  Salt  River  hay  is  baled  at  $5  per  ton  ;  in  Yavapai  and  Apache  Conuties  at  |20  to 
t*25.  Barley  is  worth  here  75  cents  per  haudred ;  in  other  counties  from  $1  to  $2.50. 
Fruit  here  is  worth  from  $*20  to  $40  per  ton ;  in  other  conuties  from  $40  to  $200.  Land 
in  alfalfa  or  grain  here  ^ives  a  return  of  from  $15  to  $25  per  acre ;  in  other  counties 
from  $30  to  $o0.  Fruit  m  this  and  the  Gila  Valleys  give  a  return  of  $100  to  $200  per 
acre,  and  in  other  localities  more  or  less  according  to  yield.  The  value  of  prodnft 
from  every  acre  of  land  cultivated  in  Arizona  can  safely  be  placed  at  $30,  which  will 
bo  largely  increased  in  the  southern  valleys  as  the  orange,  fig,  grape,  apricot,  and 
other  fruit  trees  and  vines  now  being  planted  come  into  bearing. 

The  value  of  the  products  of  the  Territory  for  this  year  is  as  follows: 

Agricnltural  and  horticultural $9,207,000 

Livestock,  horses,  sheep,  and  cattle 6,000,000 

Gold  and  silver 4,431,509 

Copper 2,000,000 

Lumber,  wool,  etc 1,500,000 

Total 23,138,500 

Tlic  great  need  of  Arizona  is  railroad  connections,  roads  that  wonld  make  a  market 
for  hor  coal  measures,  and  make  available  her  extensive  lumber  forests  that  cover 
with  juniper,  spruce,  and  pine  20,000  square  miles  of  her  territory,  extending  from 
the  Santa  Rita  and  Chiraclma  Mountains  in  the  south,  northwest  to  the  Nevada  line, 
in  which  are  mountain  parks,  where  wheat,  oats,  and  all  root  vegetables  can  be  grown 
without  irrigation.  There  is  a  million  of  acres  upon  which  crops  can  bo  grown  withont 
irrigation,  which  will  be  settled  as  soon  as  railroads  make  accessible  markets. 

In  the  Territory  the  amount  of  land  that  can  bo  reclaimed  through  a  proper  system 
of  reservoirs  and  canals,  conserving  the  storm-water  for  irrigation,  is  very  large,  be- 
ing variously  estimated  from  6,000,000  to  8,000,000  of  acres,  fully  two-thirds'of  which, 
lying  below  the  thirty-fourth  parallel  and  not  in  the  mountains,  can  bo  made  avail- 
able for  the  cultivation  of  those  citrus  and  deciduous  fiults  that  make  horticnltore 
most  profitable  in  all  semi-tropical  countries. 

Since  the  removal  of  hostile  Apaches  from  our  borders,  Arizona  has  made  rapid de^ 
velopincnt,  and  none  of  the  Western  States  or  Territories  has,  apparently,  a  brighter 
future  beioro  thorn.  She  has  all  the  conditions  to  support  a  dense  population,  and  a 
citizenship  that  unrestricted  will  make  those  conditions  available. 


STATEMENT  OF  W.  J.  MUEPHY,  OF  PHCENIX. 

The  Chairman.  How  long  have  you  resided  in  Phoenix? 

Mr.  Murphy.  Seven  years. 

The  Chairman.  What  is  your  occupation? 

Mr.  Murphy.  Kailroad  builder  and  contractor. 

The  Chairman.  Have  you  inquired  into  the  effects  of  irrigation  in 
this  portion  of  the  Territory? 

Mr.  Murphy.  Yes,  some.  I  have  made  some  observations  of  the 
result  of  irrigation. 

The  Chairman.  State  the  amount  of  land  th.'it  can  be  irrigated  and 
the  sources  of  water  supply. 

Mr.  Murphy.  lam  not  familiar  with  the  Territory  outside  of  this 
county. 
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The  Chairman.  Then  coufiDe  your  statement  to  this  county. 

Mr.  Murphy.  The  amount  of  land  now  under  cultivation  is,  in  round 
figures,  about  100,000  acres ;  that  is,  under  irrigation.  There  are  in  this 
county,  in  the  Salt  River  Valley,  about  a  dozen  canals,  thirteen  perhaps, 
with  the  combined  capacity  of  about  2,000  cubic  feet  of  flow  per  second. 
When  the  land  is  first  irrigated,  we  estimate  the  duty  of  water  here  to 
be  60  acres  per  cubic  foot,  and  requiring  less  water  from  year  to  year 
as  it  is  irrigated  until  it  reaches  the  minimum,  when  it  will  irrigate  150 
or  ICO  acres.  The  canals  now  constructed  would  irrigate,  in  round 
figures,  200,000  acres. 

The  Chairman.  Double  the  amount  that  is  now  under  cultivation? 

Mr.  Murphy.  Yes,  at  the  present  time.  But  being  irrigated  a 
number  of  years,  we  think  50  per  cent,  can  be  added  to  that — another 
100,000  acres — making  ultimately  reclaimed  300,000  acres  where  the 
canals  are  already  completed  in  the  Salt  River  Valley.  There  are  now  a 
half  dozen  completed  canals  in  this  county,  in  the  Gila  Valley,  below 
the  junction  of  the  Salt  and  Gila  Rivers,  aggregating  about  50  miles  in 
length,  and  covering  in  round  figures  50,000  acres.  There  are  man3' 
projected  canals  in  the  Gila  Valley ;  some  partly  built.  The  number  of 
a€res  of  land  is  variously  estimated — probably  aggregating,  a  low  esti- 
mate, 200,000  acres — that  is  expected  to  be  reclaimed  in  this  county.  The 
Gila  River  runs  about  90  miles  through  this  county  before  its  junction 
with  Salt  River.  I  present  for  your  observation  a  diagram  showing 
the  quantity  of  water  in  Salt  River  during  the  past  twelve  months. 
The  lateral  lines  represent  the  number  of  cubic  feet  flow  per  second, 
and  each  of  the  vertical  lines  one  day  in  each  month.  You  can  see  at 
a  glance  the  variable  character  of  the  water  supply  in  this  river.  Dur- 
ing four  months  it  is  only  about  400  cubic  feet  per  second,  and  in  the 
last  months  of  June  and  July  not  much  above  that,  although  ])erhaps 
100  inches  more.  The  yellow  belt  on  the  chart  shows  the  season  of 
growing  grain,  about  six  or  six  and  a  half  months,  beginning  with  the 
middle  of  November  and  ending  with  the  middle  of  May.  The  quantity 
of  water  is  always  abundant  during  that  season  of  the  year.  The  canals 
now  taking  water  out  of  the  Salt  River  in  this  valley  and  aggregating 
2,000  feet  per  second  are  represented  by  the  lower  red  line,  and  it  will 
be  seen  from  this  chart  that  during  six  months  of  the  year  there  is  not 
water  enough  to  fill  the  canals;  it  will  probably  average  about  half 
enough.  During  the  six  and  a  half  months  included  in  the  period 
from  November  to  May  there  is  more  than  water  enough  to  fill  the 
canals.  In  the  month  of  March  the  main  flow  of  water  is  40,000  cubic 
feet,  twenty  times  more  than  all  the  canals  can  carry.  Therefore,  if  we 
bad  storage  systems  so  that  this  water  could  be  stored,  it  would  irri- 
gate at  least  400,000  acres  more  of  land.  That  is  a  low  estimate.  The 
main  flow  during  those  six  and  a  half  months  is  something  over  8,000 
cubic  feet,  nearly  four  times  the  amount  of  water  that  the  present 
canals  can  carry.  So  that  800,000  acres  of  land  could  be  added  to  the 
present  quantity  of  land  upon  which  grain  crops  could  be  raised,  if  tlie 
water  were  not  used  in  summer  to  irrigate  fruits.  But  taking  the  assort- 
ment of  crops  that  would  be  grown  here,  such  as  alfalfa  and  grain,  and 
the  300,000  acres  which  the  present  canals  will  reclaim,  there  could  be 
abided  at  least  400,000  more. 

The  land  here  is  very  fertile,  with  a  grade  of  from  8  to  12  feet  to  the 
mile.  It  is  very  well  adapted  to  the  application  of  water,  and  requires 
practically  no  leveling  for  the  purposes  of  irrigation.  This  map,  you 
will  see,  is  self-explanatory,  and  we  file  it  with  your  committee. 

The  Chairman.  Are  you  sufficiently  well  acquainted  with  the  a^v 
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culture  of  the  Territory  to  state  the  amont  of  wheat  per  acre  that  can 
bo  raised  on  irrigated  land  ? 

Mr.  Murphy.  Our  crops  vary  here  as  is  the  case  in  new  countries. 
There  is  too  much  attempted.  Some  of  our  people  who  are  beginners 
do  not  understand  the  proper  methods  of  irrigating,  and  to  some  extent 
they  damage  their  crops  by  excess  of  irrigation.  So  that,  probably, 
their  average  land  will  not  yield  to  exceed  1,500  pounds  to  the  acre. 
1  think  it  possible  to  produce  here  2,500  pounds  to  the  acre.  We  have 
had  crops  of  3,000  pounds  to  the  acre. 

The  Chairman.  What  other  cereals  do  you  raise  ? 

Mr.  Murphy.  Barley,  principally. 

The  Chairman.  How  much  barley  can  you  raise  to  the  acre  ? 

Mr.  Murphy.  Certainly  3,000  pounds. 

The  Chairman.  How  much  wheat  and  barley  would  be  produced  on 
the  same  land  without  irrigation  ? 

Mr.  Murphy.  None. 

The  Chairman.  How  much  alfalfa  can  be  produced  to  the  acre  where 
you  have  irrigation  ? 

Mr.  Murphy.  Certainly  8  tons. 

The  Chairman.  Has  the  fruit  production  been  of  such  a  character 
here  as  to  enable  you  to  state  how  many  oranges  you  can  produce  to  the 
acref 

Mr.  Murphy.  We  have  a  few  orange  trees  in  bearing  here ;  but  I  do 
not  think  we  have  sufficient  data  upon  it  to  come  to  a  conclusion. 

The  Chairman.  And  it  would  be  the  same  as  to  lemons  and  limes? 
How  is  it  with  regard  to  grapes  I 

Mr.  Murphy.  They  grow  luxuriantly,  and  we  have  a  large  crop. 

The  Chairman.  What  kind  of  grapes  ? 

Mr.  Murphy.  Eaisin  grapes,  wine  grapes,  and  table  grapes.  I  am 
not  familiar  with  the  names ;  but  they  are  such  as  are  grown  in  south- 
ern California. 

Mr.  lIiNTON.  Do  the  fruits  ripen  earlier  here  than  in  southern  Cali 
fornia^ 

M\\  Murphy.  Yes,  about  a  month  earlier  than  in  southern  California 


STATEMENT  OF  WILLIAM  M.  BRECKENBRIDGE,  OF  PHCENIX. 

The  Chairman.  Did  you  make  the  survey  that  is  shown  by  that 
diagram  [indicatingj  1 

Mr.  BKECKENBRiDaK.  Yes,  I  made  a  portion  of  it? 

The  Chairman.  Where  can  water  be  stored >nd  howf 

Mr.  Breckenbridge.  There  are  several  points  5  but  the  best  point 
that  1  settled  on  was  at  the  mouth  of  Tonto  Creek,  a  little  above  th»^ 
mouth  of  Mazatzan  Caiion.  The  best  point  was  2,900  feet  above  this 
I)oiut  [indicating  the  mouth  of  Tonto  Creek  and  east  thereof]. 

The  Chairman.  Describe  that  point. 

Mr.  Breckenbridge.  I  made  a  map  of  that.  In  this  [indicating] 
is  the  dam  site.  This  [indicating]  is  the  proposed  water  storage  of  the 
Upper  Salt  Eiver. 

The  Chairman.  Explain  that  map ;  or  does  it  explain  itself? 

Mr.  Breckenbridge.  Mazatzal  range  cuts  through  Salt  River,  and 
thii^  [indicating]  is  a  big  canon  with  mountains  on  each  side,  1,500  feet 
high.    The  slope  is  one  to  one. 

The  Chairman.  It  is  perpendicular,  then,  for  100  feet  ? 

Mr.  BREOKENBRiDaB.  Ycs ;  that  throws  the  water  back  eastward 
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16  miles  on  the  Salt  Eiver,  where  it  boxes  again  in  the  Sierra  Ancha. 
For  the  first  2  miles  from  the  mouth  of  Tonto  Creek,  poiot  of  con- 
struction already  suggested,  the  average  width  is  2,640  feet,  and  the 
average  depth  would  be  180  feet,  calling  the  proposed  dam  280  feet 
high.  The  next  2  J  miles  opens  out  into  a  valley,  the  average  width  be- 
ing 2  miles,  and  depth  140  feet.  The  river  then  narrows  up  at  Steam- 
boat Rock,  4J  miles  above,  so  that  it  is  only  a  quarter  of  a  mile  wide, 
with  an  average  anticipated  depth  of  130  feet.  Then  above  the  Steam- 
boat Kock  passage  for  the  next  lOJ  miles  the  average  width  is  2  miles, 
and  the  average  depth,  as  marked  here,  will  be  70  feet  [indicating  on 
the  map].  I  took  them  by  sections,  in  short  sections,  and  I  tested  them 
several  times  at  different  times  in  the  day.  Then,  also,  Tonto  Creek, 
with  a  width  of  1 J  miles,  could  be  made  to  obtain  an  average  depth  of 
80  feet.  There  is  ample  space  at  a  box  canon  coming  in  from  the  south, 
where  a  waste- weir  could  be  built,  so  that  the  river,  when  it  arrived  at  a 
certain  height,  might  run  over  that  and  not  into  the  dam.  That,  I 
think,  is  about  all.  The  contour  lines  outside  of  the  water  are  indi- 
cated on  my  map. 

The  Chairman.  Have  you  estimated  the  number  of  cubic  feet  per 
second  that  the  proposed  reservoir  will  contain  ? 

Mr.  BRECKENBRiDaE.  Ves;  I  have  estimated  the  amount  it  would 
hold  in  cubic  ieet.  The  report  will  be  filed  with  you.  It  is  a  little  over 
a  billion  cubic  feet. 

The  Chairman.  Enough  to  irrigate  an  immense  body  of  land  ? 

Mr.  BRECKENBRiDaE.  Ycs ;  I  have  the  figures.  They  are  in  the  re- 
port which  will  be  handed  to  you. 


Exhibit  B. 

RESOURCES  OP  MARICOPA  COUNTY. 

The  people  of  Maricopa  County,  Ariz.,  through  the  PhoBuix  Chamber  of  Commerce, 
by  its  chairman,  H.  E.  Kemp,  submits  the  following  for  the  consideration  of  the  com- 
mittee : 

The  county  contains  5,986,560  acres  of  land,  3,000,000  of  which,  including  that 
covered  by  canals,  can,  by  a  judicious  system  of  impounding  the  drainage  and  storm- 
flood  waters,  be  reclaimed  to  cultivation  and  settlement.  The  report  of  William  M. 
Breakenridge,  county  surveyor,  to  our  board  of  supervisors,  which  is  herewith  sub- 
mitted, shows  that  by  building  a  dam  in  the  Salt  River,  in  the  northeastern  part  of 
the  county,  enough  water  can  be  stored  to  reclaim  all  the  desert  mesa  land  lying  north 
of  the  Gila  River  between  Phoonix  and  the  Colorado  River  at  Yuma.  Sufficient  quan- 
tities of  water  annually  flow  through  the  Salt  River  to  till  this  reservoir  several  times. 
It  is  our  belief  also  that,  by  the  selection  of  suitable  reservoir  sites  along  the  Gila, 
water  enough  can  be  stored  to  reclaim  all  the  lands  south  thereof  in  this  county.  The 
Agua  Fria,  where  it  enters  the  Salt  River  Valley,  in  the  dryest  season  carries  a  stream 
ol  several  thousand  inches  of  water.  If  properly  utilized  there  is  sufficient  in  this 
river  to  irrigate  all  the  land,  some  75,000  acres,  lying  between  it  and  Cave  Creek,  and 
by  a  reservoir  the  land  could  be  made  available.  In  Maricopa  County  alone  more  has 
been  done  in  reclaiming  desert  land  than  in  any  other  portion  of  the  Territory. 

In  the  Salt  River  Valley  the  following  canals  have  been  taken  from  that  river : 

Length.  Length. 

Arizona 41  Utah 6 

Grand 22  Farmers 5 

Maricopa 14  Highland 22 

Salt  River  Valley 18  Dutch  Ditch 4 

San  Francisco 9  Monterey 4 

Tempo 19  Griffin 3 

Mesa 9 

These  water-ways  cover  in  the  aggregate  250,000  acres  of  land,  of  which  187,500 
liavo  beeu  reclaimed,  and  125,000  acres  are  annually  cultivated. 
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On  the  Gila  are  tho  following  canals  which  have  been  completed : 


• 

Length. 

•Acres. 

1 

12 

8 

22 

14 

''      20,000 
5  000 

6,000 

3,000 

12,000 

5,000 

Buckeye  

Gila  Kiver  ... 
Eut«rpriH«  — 
Gould  &-  Broa 

Palmer 

Citiuai 

BcHidi's  these  are  the  following  canals  now  in  i)roce8S  of  constrnctiou  :  The  Monarch 
Ditch,  8  miles  long,  which  will  cover  2,000  acres  ;  the  Gila  River  Irrigatiou  Company, 
which  takes  the  water  at  Black  Bntte,  below  the  mouth  of  the  Hassayampa  River. 
This  company  lias  1*^  miles  of  their  canal  completed.  They  propose  to  put  in  a  dam 
1.75;")  feet  long  and  75  feet  high,  and  carry  tho  water  south  and  southw^est,  taking  in 
the  entire  valley  on  the  south  and  east  sides  of  the  river  to  the  line  of  Yuma  County, 
making  a  canal  75  miles  long  and  covering  500,000  acres.  The  Gila  Bend  Canal  Com- 
pany starts  from  Gila  Bend  on  the  south  side  of  the  river.  They  have  completed  22| 
miles  of  the  canal,  which  is  to  have  a  total  length  of  30  miles  and  cover  18,000  acres. 
Under  this  canal  about  i^,4()0  acres  has  been  ciutivated  this  season.  The  same  com- 
pany are  building  a  large  canal,  taking  the  watur  about  2  miles  above  and  running 
southwesterly  a  distance  of  50  miles,  intending  to  reclaim  80,000  acres,  much  of  which 
has  been  tiled  upon. 

Evaporation  is  very  great  in  the  valleys.  During  the  summer  months  it  will  aver- 
age about  four-tenths  of  an  inch  every  twenty-four  hours;  so  that  reservoirs  should, 
wherever  possible,  be  constructed  in  the  higher  altitudes.  It  is  the  general  policy  of 
our  people  to  llood  their  land  in  winter,  when  water  is  al>undaut,  which,  by  creating 
a  reservoir  of  absorption,  making  frequent  and  heavy  irrigations  unuecessary  during 
the  months  of  June  and  July,  when  water  is  scarce.  Since  the  first  settlement  of  the 
valley  of  the  Salt  River  the  water  has  risen  30  feet  nearer  the  surface.  In  some 
)>laces  fruits  and  alfalfa  are  now  grown  without  irrigation.  Another  fact  is  notice- 
able; the  water  used  in  irrigation,  except  that  lost  by  evaporation,  percolates 
through  the  soil  and  iinds  its  way  back  to  the  river.  More  water  flows  into  the  Gila 
from  the  Salt  River  in  the  dry  season,  covered  by  the  months  of  May,  Jnne,  and  July, 
than  before  the  tirist  canal  was  built  in  the  valley.  Forty  miner's  inches  of  water  is 
calculated  to  make  a  cubit-foot  tlow  per  second.  One  miner^s  inch  is  sufficient  to 
cultivate  3  acres  in  grain  or  alfalfa,  and  5  acres  in  fruits  or  vineyard. 

The  ])rinci])al  grain  croi)8  of  our  county  are  wheat  and  barley.  The  past  season 
there  has  been  produced  about  40,000,000  pounds  of  barley  and  about  30,000.000 
pounds  of  wheat.  The  yield  of  wheat  is  from  1,200  to  1,800  pounds  per  acre,  and  of 
baih'y  i'roin  1,800  to  IJ.OUO  pounds  per  acre.  Sorghum  and  sugar  cane  are  grown  to  a 
considerable  extent  for  tlui  sugar  they  contain  and  for  feed.  Corn  is  confineil  to  a 
few  hundred  acres  each  year.  Oats  are  native,  and  are  cut  in  quantities  every  year 
for  hay.  Timothy,  Bermuda,  and  blue  grass  do  well,  but  alfalfa  is  the  principal  grass 
grown.  Once  rooted,  it  requires  no  attention  except  to  irrigate  it  three  or  four  times 
a  year;  grazed,  an  acre  will  support  two  and  a  half  liead  of  horses  for  one  year,  and 
from  ten  to  twt'lve  head  of  sheep  or  hogs.  It  can  be  cut  from  four  to  five  times  annu- 
jilly,  and  yields  from  6  to  8  tons  to  the  acre.  The  hay  is  very  nutritious,  and  as  a 
pasture  for  all  kinds  of  stock  can  not  be  surpassed. 

The  mesquite  and  co.ttonwood  are  native  trees,  but  the  ash,  cork  elm,  popper  tree, 
catalpa,  willow,  umbrella,  lombardy  poplar.  North  Carolina  poplar,  mulberry,  palm, 
magnolia,  locust,  and  tamarack  have  been  introduced  with  marked  success. 

Tlie  Cottonwood  and  North  Carolina  poplar  grows  from  18  to  20  feet  in  a  season, 
fruit  trees  from  12  to  15,  grapevines  from  25  to  40  feet. 

Up  to  five  years  ago  very  little  fruit  of  any  kind  was  grown  in  the  county.  Since 
then  tho  planting  of  orchards  and  vineyards  has  increased  every  year,  and  no  l)etter 
section  exists  for  th(;  growing  of  nearly  all  citrus  and  deciduous  fruits.  In  the  lower 
Gila  Valley  lemons,  oranges,  iigs,  grapes,  and  pomegranates  can  be  grown  in  great 
perfection.  In  other  portions  of  the  valley  and  through  the  valley  of  the  Salt  River 
jjcaches,  y)ears,  apricots,  pomegranates,  iigs,  French  prunes,  apples,  oranues,  almonds, 
quinces,  dates,  blackberries,  and  strawberries,  and  every  variety  of  grapes  grow  in 
perfection. 

There  are  now  planted  through  the  Salt  River  Valley  8,000  acres  in  vineyard  and 
3,000  in  orchard  trees.  Of  oranges,  200  acres  are  in  cultivation.  From  experiments 
made  the  growing  of  this  fruit  will  be  a  success.  Olives  have  been  planted  in  an  ex- 
])erimental  way.  It  is  too  soon  to  speak  confidently  as  to  the  results,. but  as  they 
have  been  successfully  cultivated  near  Florence,  in  Pinal  County,  there  seems  to  li 
no  reason  to  doubt  that  good  results  will  attend  their  culture  in  this  county.  Apri- 
cots,  peaches,  and  kindred  fruits  bear  heavily,  yielding  from  300  to  500  pounds  per 
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tree.  Vineyards  in  full  bearing  give  from  6  to  8  tons  to  the  acre.  Raisins  have 
not  yet  become  an  export  commodity  with  us.  The  Alexandria  muscat,  srown  In 
this  valley,  contains  a  greater  quantity  of  saccharine  matter  than  elsewnere,  and 
from  experiments  made  in  raisin-making  we  are  justified  in  the  statement  that  3 
pounds  of  this  grape  will  make  1  pound  of  raisins,  which  is  a  more  favorable  pro- 
portion than  in  any  part  of  this  habitable  globe.  Another  advantage  which  oar 
county  has  in  the  prosecution  of  this  industry  over  the  raisin  districts  of  Spain  or 
California  is  that  the  drying  and  curing  can  be  done  in  the  open  air  without  damage 
from  rain  or  devr.  Some  experiments  have  been  made  in  the  manufacture  of  sherry 
wine  with  satisfactory  results.  All  our  wines  have  a  strong  sherry  flavor,  and  ex- 
'pert  viticulturists  who  have  examined  into  the  matter  claim  this  to  be  the  only  port 
and  sherry  district  in  America. 

The  growing  of  early  and  late  vegetables  will  also  become  a  source  of  great  profit. 
This  is  a  country  that  produces  fresh  fruits  and  vegetables  every  month  in  the  year.  * 
Where  grown  in  the  open  air  peaches,  iigs,  tomatoes,  and  cantaloups  can  be  gathered 
in  December,  and  where  the  soil  is  a  rich  alluvial,  varying  in  depth  firom  10  to  12 
feet,  and  inexhaustible  in  its  durable  fertility. 

The  Indians  occupying  a  reservation  in  this  county  have  cultivated  their  land  for 
two  hundred  years  without  apparent  injury  to  the  soil  and  without  change  of  seed. 
After  their  crude  method  of  farming  they  raise  better  crops  of  grain  than  are  harvested 
in  any  of  the  wheat-growing  districts  in  the  Mississippi  Valley. 

That  this  portion  of  Arizona  was  once  the  home  of  a  large  population  supported 
by  agriculture  is  unquestioned.  Near  Gila  Bend  are  found  the  traces  of  their  old 
canals.  All  through  the  eastern  portion  of  the  Salt  River  Valley  are  the  mounds 
covering  their  ancient  dwellings  and  the  lines  of  the  canals  that  spread  the  life- 
giving  waters  over  the  arid  soil.  Frank  H.  Cnshing,  under  the  direction  of  the 
Sojithsouian  Institution,  has  spent  sometime  in  exploring  the  old  ruins  of  this  county, 
and  gives  it  as  his  opinion  that  at  one  time  it  contained  a  population  of  more  than 
half  a  million. 

We  have  in  a  brief  way  adverted  to  what  has  been  done  in  the  reclamation  of 
desert  land  and  the  value  of  such  land  when  reclaimed,  in  order  to  show  you  the  im- 
portance of  well-directed  eiforts  to  utilize  every  gallon  of  water  that  now  flows  to 
the  sea.  These  lands,  made  productive  through  irrigation,  will,  in  a  high  state  of 
cnltivation,  support  in  easy  independence  three  hundred  souls  to  the  square  mile. 

In  Maricopa  county  we  have  of  this  quality  of  land  3,000,000  of  acres  that,  if  a 
liberal  policy  is  pursued  on  the  part  of  Congress,  will  be  reclaimed  and  placed  under 
cnltivation  in  the  next  ten  years;  and  on  these  lands,  within  the  lives  of  young 
men  now  living,  will  be  supported  a  population  of  one  million  and  a  half  of  souls. 
Within  three  years  the  arable  area  of  the  county  has  been  doubled :  the  population 
and  property  values  have  increased  in  like  ratio.  Maricopa  county  has  a  population 
of  15,000  and  property  values  amounting  to  $15,000,000,  and  is  rapidly  growing.  If 
the  laws  respecting  desert  land  entries  are  not  repealed  we  are  certain  that  every 
year  will  add  to  the  quantity  of  land  reclaimed  ki  this  county,  but  if  entries  are  con- 
fined to  homesteaders,  then  we  are  equally  certain  that  such  a  policy  would  work 
meet  serious  injury  to  our  material  progress,  unless  Congress  should  lend  the  nation's 
credit  to  the  construction  of  the  necessary  canals  and  reservoirs.  In  our  judgment 
any  restriction  would  delay  indefinitely  the  settlement  of  arid  lands.  Had  they 
been  open  to  settlement  only  under  homestead  law,  it  is  fair  to  say  that  lands  would 
have  been  reclaimed  only  where  the  ditches  could  be  taken  out*^at  small  cost,  and 
that  the  lands  under  the  Arizona,  Highland,  Buckeye  and  other  canals  in  this  county 
would  have  been  desert  to-day,  for  the  capital  necessary  lor  their  construction  would 
not  have  been  forthcoming  had  those  advancing  it  been  deprived  of  all  advantages 
to  be  derived  from  filing  upon  lands  their  money  was  to  reclaim. 

The  interests  of  the  county.  Territory,  and  nation  at  large  are  identical  in  this 
matter,  and  that  is,  to  have  these  lands  made  productive  and  as  soon  as  possible 
made  to  share  their  portion  of  the  burdens  of  taxation  and  contribute  their  quota 
to  the  products  of  the  country.  While  we  would  rejoice  to  see  a  family  on  every  40 
acres,  yet  if  it  is  going  to  take  a  hundred  years  to  accomplish  this  result,  as  seems 
probable  if  restrictive  legislation  is  persisted  in,  we  submit  that  better  results  would 
follow  could  they  be  reclaimed  in  ten  years,  even  if  every  settler  owned  a  full  sec- 
tion. The  cost  of  conducting  water  upon  land  in  this  Territory  is  from  $8  to  $12  per 
acre.  If  the  land  owner  is  not  to  be  peoned  to  the  ditch  owner,  he  should  have  an 
interest  in  the  canal,  otherwise  he  is  always  at  the  mercy  of  the  corporation  controll- 
ing the^water.  To  expect  community  enterprise  to  construct  waterways,  costing 
from  one  hundred  thousand  to  several  millions  of  dollars,  for  the  purpose  of  allowing 
each  individual  to  enter  a  homestead,  is  chimerical  and  visionary.  If  done  at  aU,  it 
most  be  by  capitalists,  and  capital  entering  a  new  country  always  asks  large  returns 
upon  its  investment.  We  invite  your  attention  to  this  subject,  and  respectfully  sub- 
mit that  the  people  of  America  will  be  best  served  by  leaving  the  laws  relative  to 
desert  entries  as  they  were  before  the  passage  of  the  act  Greatva^t)\x<b  \3m\j^*^\»Xj»^ 
Irrigation  survey. 
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Gentlemen  :  I  b^g  leave  to  sabmit  the  following  report  in  regard  to  water  storage 
in  Maricopa  connty.  After  a  carefal  examination  of  the  river  I  find  that  about  400 
vanls  below  the  junction  of  Tonto  Creek  with  Salt  River,  the  jiver  runs  throngh  a 
box  caAon,  the  sides  of  which  are  nearly  vertical  for  about  100  feet,  and  then  slope 
back  at  about  1  to  1.  It  is  about  201  feet  wide  at  the  river  edge  and  the  bed  rock  is 
very  near  the  surface.  At  this  point  a  dam  could  be  erect^,  200  feet  high,  that 
would  back  the  water  up  Salt  River  to  where  the  river  cuts  throngh  the  Sierra  Ancha 
Mountains,  a  distance  of  16  miles.  The  valley  is  wide,  and  as  it  is  irreg^nlar,  I  here- 
with give  you  the  dimensions  in  sections,  commencing  at  the  dam  site  and  measuring 
up  the  river  for  a  distance  of  16  miles : 


First  2  miles 

Then  2^  miles 

Thenl  mile 

Then  10^  miles , 

Besides,  the  water  would  blook  up  Tonto  Creek  for  a'distance  of  10  miles. 


Average 

Average 

width 

dei»th. 

Feet 

2, 640  feet 

1» 

2  miles 

140 

1,320  feet 

m 

2  miles 

•n 

U  miles 

» 

Total  on  both  streams  in  cubic  feet,  93,689,128,000.  Add  to  this  10  per  cent,  for  the 
water  that  would  back  up  Pinto  Creek,  Sallamay,  and  other  streams  and  ^Iches^ 
would  give  a  total  of  103,058,040,800  cubic  feet ;  making  the  largest  reservoir  in  the 
United  States.  Limestone  and  sandstone  are  in  abundance,  and  about  600  feet  below 
the  proposed  dam  site  a  box  canyon  empties  into  the  river 'from  the  south.  The  ma- 
terial that  would  have  to  be  taken  out  of  the  side  of  the  canal  to  build  the  dam 
would  form  a  waste  weir  for  the  river  into  the  said  box  canyon,  so  that  no  water 
from  the  river,  after  the  reservoir  was  filled,  need  ever  flow  over  the  dam,  thus  obvi- 
ating all  wear  by  water  on  the  dam. 

There  is  plenty  of  timber  on  the  Sierra  Aucha  Mountains  for  all  building  purposes 
20  miles  from  the  proposed  site.  A  large  limestone  ledge  crosses  the  river  about  100 
feet  above  the  site,  which  would  furnish  all  lime  necessary,  and  there  is  plenty  cf 
timber  in  the  vicinity  for  burning  it.  There  are  in  the  Salt  River  Valley,  which 
would  be  covered  by  the  proposed  reservoir,  4,100  acres  taken  up  by  settlers,  of  which 
678  acres  are  cultivated.  Ou  Tonto  Creek  there  are  2,040  acres  taken  up,  of  which  224 
acres  are  cultivated. 

Total  acres  settled  on 6, 104 

Total  acres  cultivated 902 

The  cost  of  building  the  proposed  dam  and  reservoir  would  not  exceed  $1,500,000, 
and  it  would  supply  enough  water  to  irrigate  all  the  land  in  the  valley  from  the 
Arizona  canal  dam  to  Yuma. 

The  present  capacity  of  the  canals  in  this  valley  is  about  60,000  feet  per  second, 
covering  a  body  of  240,000  acres  of  land,  of  which  160,000  are  under  cultivation.  It 
would  take  over  two  years  to  empty  the  reservoir  with  the  canals  we  have  at  present, 
rnnnin<ij  at  their  full  capacity,  and  the  water  would  irrigate  all  the  cultivated  land 
lifty  times,  allowing  3  inches  of  water  in  depth  for  each  irrigation. 
Very  respectfully, 

W.  M.  Breakenridge, 

County  Surveyor, 
The  Board  of  Supervisors  of  Maricopa  County. 

STATEMENT  OF  LINCOLN  FOWLER.  OF  PHCENIX. 

Senator  li-EAGAN.  What  is  your  occupation  ? 

Mr.  Fowler.  I  have  bad  the  management  of  some  of  the  canals  as 
director  and  foreman.    I  am  also  a  lawyer  ond  real  estate  dealer. 

Senator  Eeagan.  You  have  heard  the  course  of  this  examination. 
Will  you  proceed,  in  your  own  way,  and  state  what  are  the  prospects 
for  irrigation  in  this  country  '^ 

Mr.  Fowler.  I  have  lived  here  thirteen  years,  and  the  gentlemen 
who  have  preceded  me  have  stated  fully  about  the  present  system  of 
irrigation.    But  I  think  there  might  be  stated  that  very  considerabto 
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bodies  of  land,  perhaps  to  the  exteut  of  200,000  acres,  might  be  added 
to  the  available  farming  land  of  the  county. 

Senator  Reag'an.  Of  this  county  If 

Mr.  Fowler.  Yes.  In  the  western  part  of  the  county  there  is  one 
point  where  a  considerable  underground  river  (perhaps  as  large  as  the 
Santa  Cruz,  which  passes  Tucson  and  has  never  been  made  available 
for  irrigation),  might  be  made  to  furnish  water  for  quite  a  large  tract 
of  land.  There  have  been  no  measurements  made  there  for  reservoir 
sites,  but  I  have  been  to  a. very  good  place  where  one  exists  for  that 
purpose.  In  the  southern  part  of  Pima  County  the  Papago  Indians 
have  a  system  of  irrigation  from  small  streams  that  come  down  from 
the  mountains,  and  in  the  flood-time  they  gather  these  waters  together 
by  damming  and  conducting  them  upon  the  land.  In  that  way  consid- 
erable tracts  are  irrigated  by  them. 

Senator  Reagan.  Are  those  the  perennial  streams,  or  just  the  rain- 
water! 

Mr.  Fowler.  Storm  floods — storm  water.  Most  of  the  year  there  is 
uo  water  at  all  running  in  those  places,  except  when  a  sudden  fall  of 
raiu  comes.  That  same  system  was  used  in  this  county  by  the  ancient 
race  which  lived  here.  The  people  who  occupied  this  country  in  ancient 
times  have  left  behind  them  in  many  places  traces  of  irrigation  works. 
Those  places  are  not  now  covered  by  canals.  But  the  land  seems  to 
have  been  farmed  in  that  way,  and  the  farms  of  the  ancients  seem  to 
have  (*.overed  nearly  as  great  an  extent  of  country,  supplemented  by 
those  provisions  for  storm  water,  as  is  cultivated  here  now.  The  re- 
mains of  their  buildings  and  canals  seem  to  show  that  such  was  the 
case.  It  has  been  estimated  that  the  valley  at  one  time  supported  a 
population  of  from  three  to  five  hundred  thousand  persons. 

The  Chairman.  Do  you  mean  this  valley! 

Mr.  Fowler.  Yes. 

Senator  Reagan.  State  your  authority  for  that  estimate. 

Mr.  Fowler.  One  authority  is  Lieut.  Hamilton  Gushing,  of  the 
Smithsonian  Institution.  We  have  a  number  of  sites  for  reservoirs 
where  no  permanent  streams  exist;  but  I  believe  they  might  be  made 
available  to  supply  large  tracts  of  good  land.  This  ancient  people  of 
which  I  have  spoken,  and  which  are  now  extinct  in  this  country,  used 
not  only  the  permanent  streams  but  seem  to  have  used  the  storm- water 
system  of  irrigation  in  vogue  among  the  Papagoes,  and  perhaps  supple- 
mented it  by  small  reservoirs;  of  which,  however,  except  in  a  few  places, 
there  is  no  direct  evidence. 

Senator  Reagan.  Are  any  of  these  ancient  reservoirs  in  a  condition 
to  be  seen  I  Are  they  still  in  a  condition  of  preservation  so  that  they 
will  convey  water! 

Mr.  Fowler.  I  am  told  that  there  is  evidence  of  one  in  tho  neighbor- 
hood of  Florence,  but  as  to  the  extent  of  its  remains  I  have  no  personal 
knowledge. 

The  Chairman.  Have  yon  information  as  to  the  manner  of  their 
construction  and  the  material  out  of  which  they  were  constructed  ! 

Mr.  Fowler.  Earth  principally.  There  is  one  point  in  connection 
with  the  irrigation  of  this  country  that  is  very  material.  If  we  can  add, 
as  has  been  stated  here,  400,000  acres  to  the  cultivated  land  of  this 
valley,  it  is  likely  that  the  added  flow  of  the  river,  which  will  return  to 
the  river  after  this  land  has  been  cultivated,  will  make  it  possible  to 
add  50  per  cent,  to  that  area  at  lower  points  on  the  river. 

.The  Chairman.  More  than  you  could  do  now  ! 

Mr.  FoWLBB.  Tes.    It  has  been  shown  in  the  ^aWe^  \Jaa^  ^\3crvsi%\5afc 
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last  few  years  there  is  rising  opposite  Pima,  La  Tempe,  and  down  the 
river  for  a  distance  of  10  or  12  miles  from  5,000  to  10,000  inches  of 
water.  That  is  re-appearing  in  the  neighborhood  where  eight  or  ten 
years  ago  in  dry  times  the  river  might  he  dry  when  the  ditches  were 
full.  That  water  rises  from  underground  sources,  and  I  take  it  that 
400,000  acres  added  at  this  point  will  probably  add  200,000  acres  at 
points  below,  between  the  lower  end  of  this  stream  and  Yuma  on  the 
Gila  River. 

The  Chairman.  Mr.  Fowler,  you  are  a  lawyer  and  have  given  con- 
siderable attention  to  the  land  laws,  and  such  modifications  as  seem  to 
you  necessary  for  the  proper  reclamation  and  utilization  of  our  public 
lands  within  the  arid  areas  of  the  United  States,  will  you  give  the  com- 
mittee the  result  of  your  study  and  observations  I 

Mr.  Fowler  :  I  am  gratified  at  the  opportunity,  and  take  this  occa- 
sion to  ofier  as  part  of  my  statement  a  bill  I  have  prepared  suggesting 
a  mode  of  distributing  the  arid  portion  of  our  public  domain.  I  will 
read  it : 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  AmeriM 
in  Congress  assemhledj  That  there  is  hereby  granted  unto  the  several  States  of  CilK 
foniia,  Colorado,  Nevada,  and  Oregon,  and  to  commissions  to  be  appointed  by  the 
PreHideut,  by  and  with  the  advice  and  consent  of  the  Senate,  as  hereinafter  provided, 
for  the  use  and  benefit  of  each  of  the  Territories,  respectively,  of  Arizona,  Washing- 
ington,  Idaho,  Montauo,  New  Mexico,  Utah,  and  Dakota,  the  whole  of  tlie  desert 
lauds  in  each  of  the  said  States  and  Territories  remaining  unsold  by  the  United  States 
on  the  first  day  of  January,  anno  Domini  eighteen  hundred  and  ninety,  to  enable  the 
said  States  and  Territories  to  construct  the  necessary  canals,  reservoirs,  water-ways, 
and  artesian  wells  for  the  reclamation  of  the  desert  lands  embraced  therein. 

Sec.  2.  That  it  shall  be  the  duty  of  the  Secretary  of  the  Interior  to  make  acoorate 
lists  and  plats  of  all  such  lands,  and  transmit  the  same  to  the  governor  of  each  of  the 
said  States,  and  to  the  commissioners  of  each  of  the  said  Territories,  after  their  ap- 
))ointnient  by  the  President,  in  which  such  lands  may  lie,  and  at  the  request  of  the 
governor  of  any  of  the  said  States,  or  the  commissioners  of  any  of  said  Territories,  to 
causo  patents  to  bo  issued  to  said  State,  or  commissioners  of  said  Territories,  for  the 
U80  and  purposes  herein  mentioned,  conveying  to  said  State  or  Territory  the  fee-sim- 
ple of  said  land. 

Skc.  :}.  That  the  proceeds  of  the  sale  of  said  lands,  whether  from  sale  or  by  direct 
appropriation  in  kind,  shall  be  applied  exclusively  so  far  as  necessary  to  the  reclaim- 
ing of  said  lands  by  means  of  canals,  reservoirs,  water-ways,  and  artesian  wells. 

Skc.  4.  That  in  making  out  lists  and  plats  of  land  aforesaid,  all  legal  subdivisioDS, 
the  greater  part  of  which  is  dry  and  of  desert  character,  and  which  will  not  without 
irrigation  produce  some  agricultural  crop,  shall  be  deemed  desert  land  within  the 
meaning  of  this  act,  and  shall  be  included  in  the  said  lists  and  plats;  but  when  the 
greater  part  of  the  subdivision  is  not  of  that  character  the  whole  of  it  shall  be  ex- 
cluded therefrom.  In  segregating  large  bodies  of  land  notoriously  and  obviously  dry 
and  of  desert  character,  it  shall  not  be  necessary  to  subdivide  the  same,  but  to  ran 
the  exterior  of  such  body  of  land. 

Sec.  5.  That  upon  proof  by  the  authorized  agent  of  any  State  or  the  commissioDen 
ot  any  Territory  herein  named,  before  the  Commissioner  of  the  General  Land  OflSce, 
that  any  of  the  lauds  purchased  by  any  person  from  the  United  States  prior  to  the 
first  of  January,  eighteen  hundred  and  ninety,  were  ^*  desert  lands"  within  the  trne 
intent  and  meaning  of  the  act  entitled  "An  act  to  provide  for  the  sale  of  the  desert 
lands  in  certain  States  and  Territories,"  approved  March  third,  eighteen  hundred  and 
seventy-seven,  the  purchase-money  shall  be  paid  over  to  the  State  or  commissioner 
for  the  Territory  wherein  said  land  is  situate  ;  and  when  the  lands  have  been  located 
by  warrant  or  scrip,  the  State  or  commissioner  for  the  Territory  shall  be  authorized 
to  locate  a  like  quantity  of  any  of  the  public  lands  subject  to  entry,  at  one  dollar 
and  twenty-live  cents  an  acre  or  less,  and  patents  shall  issue  therefor.  The  decision 
of  the  Commissioner  of  the  General  Land  Office  shall  be  approved  first  by  the  Secie- 
tary  of  the  Interior. 

Sec.  6.  That  said  commissions  shall  consist  of  five  members  each,  three  of  whom 
shall  be  appointed  by  the  President  in  the  manner  specified  in  section  one  of  this  act, 
who  shall  be  citizens  of  the  Territory  in  which  such  commissions  shall  act,  and  who 
shall  hold  their  office  for  a  term  of  four  years  and  be  subject  to  the  "  tenure  of  office" 
act  of  April  fifth,  eighteen  hundred  and  sixty-nine.  The  salary  of  each  of  said  cob- 
inissioiiers  shall  be  two  thouBand  ^ve>  hxmdied  dollars  per  ammm,  payable  quarteziyi 
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upon  warrants  drawn  by  th^  Secretanr  of  the  Interior,  from  the  fond  created  hy  this 
act,  known  as  the  land  reclamation  fund.  The  Territorial  governor  and  the  sur- 
veyor-general shall,  by  virtue  of  their  offices,  he  members  of  said  commission,  but  shall 
receive  no  salary  as  memhers  of  said  commission.  The  Territorial  governor,  by  vir- 
tue of  his  office,  shall  be  ex-officio  president  of  said  commission^ 

Sec.  7.  That  it  shall  be  the  duty  of  said  commissions  to  receive  from  the  Secretary 
of  the  Interior  patents  conveying  the  fee-simple  of  the  desert  lands  in  their  respective 
Territories  from  the  United  States,  and  hold  the  same  in  trust  for  the  benefit  of  said 
respective  Territories,  and  issue  like  patents  of  the  same  to  purchasers  of  scrip  who 
shall  have  complied  with  the  rules  and  regulations  which  the  Secretary  of  the  Interior 
shall  prescrihe  as  to  the  selection  and  location  of  said  lands  so  purchased  with  said 
scrip.  They  shall  prepare  and  transmit  to  the  Secretary  of  the  Interior  iists  of  the 
lands  located  prior  to  January  first,  eighteen  hundred  and  ninety,  as  provided  in  sec- 
tion five  of  this  act.  They  shall  establish  districts  of  lands  within  their  respective 
Territories  lying  contiguous  to  or  being  susceptible  of  Irrigation  by  different  water- 
sheds situate  therein,  and  shall  apply  the  money  arising  from  the  sale  of  lauds  in  each 
district  to  the  aid  of  improvements  in  the  canals,  reservoirs,  water-ways,  and  artesian 
'wells  situate  within  said  district.  They  shall  cause  to  be  made  a  complete  topograph- 
ical and  hydrographical  survey  of  the  Territories,  and  for  that  purpose  shall  devote 
so  much  of  the  general  fund  as  may  be  necessary  for  that  purpose.  They  shall  deposit 
all  moneys  received  with  the  Territorial  treasurer  of  their  respective  Territories,  tak- 
ing his  receipt  therefor,  and  shall  be  allowed  to  draw  from  it  upon  warrants  signed 
by  the  governor,  as  ex-officio  president  of  the  commission,  and  attested  by  their  sec- 
retary, for  the  use  and  purposes  herein  specified.  They  shall  sell  at  public  auction,  to 
the  highest  bidders,  for  lawful  money  of  the  United  States,  land  scrip,  after  adver- 
tisement in  three  newspapers  of  general  circulation  within  the  Territory  for  thirty 
days  prior  thereto,  at  not  less  than  one  dollar  and  twenty-five  cents  per  acre,  the  pro- 
ceeds of  such  sales  to  be  deposited  with  the  Territorial  treasurer,  and  to  be  known  as 
the  land  reclamation  fund.  They  shall  make  annual  reports  of  the  business  trans- 
acted to  the  Secretary  of  the  Interior,  and  shall  at  all  times  be  subject  to  the  rules 
and  regulations  and  forms  prescribed  by  said  Secretary.  When  any  of  said  Territories 
shall  be  admitted  as  a  State,  then  the  commission  for  said  Territory  shall  render  a 
final  account  of  all  business  done  by  them,  and  shall  surrender  all  books,  records,  and 
papers  to  the  governor  thereof,  who  shall  review  the  same,  and,  if  by  him  approved, 
said  commission  shall  be  by  him  dissolved. 

Sec.  8.  All  land  lying  within  an  irrigation  district  shall  have  a  vested  and  inde- 
feasible right  of  use  of  water  for  irrigation,  under  the  control  of  the  boards  of  dis- 
trict and  Territorial  commissioners. 

School  lands  already  granted  shall  not  be  affected  in  manner  of  grant  or  sale  by  the 
provisions  of  this  act,  but  shall  have  the  same  right  to  use  of  water  for  irrigation  as 
other  land  in  the  same  district,  when  sold,  on  pro  rata  payments. 

This  act  shall  not  affect  appropriations  of  water  already  made,  but  all  appropria- 
tors  shall  be  required  to  appear,  upon  due  notice,  before  the  Territorial  commissioners 
and  prove  their  respective  rights,  which,  after  determination  by  the  commission,  shall 
thereafter  form  the  base  of  their  title. 

Sec.  9.  All  sales  of  land  scrip  under  this  act  shall  be  to  citizens  of  the  United  States 
and  no  others,  and  not  more  than  eighty  acres  shall  be  sold  to  one  person.  The  scrip 
may  be  located  on  any  land  of  the  district  for  which  it  is  sold,  and  can  not  be  used 
elsewhere.  The  commissioners  shall  not  sell  more  scrip  for  a  given  district  than  the 
amount  of  land  situate  therein.  The  land  scrip  shall  be  issued  to  the  purchaser, 
whose  identity  must  have  been  verified  before  a  court  of  record  or  United  States 
land  office,  but  the  purchaser  may  be  represented  by  an  authorized  a^ent  to  receive 
and  locate  the  scrip,  and  for  the  purpose  of  voting  at  all  elections  provided  for  herein 
for  the  space  of  two  years  after  location  of  scrip  and  no  longer.  Every  purchaser 
shall  locate  his  scrip  within  thirty  days  by  filing  at  the  land  office  of  his  district 
npon  a  definite  tract,  not  exceeding  the  acres  designated  in  the  scrip. 

The  scrip  shall  be  absolutely  void  if  not  located  within  thirty  days  and  money 
forfeit  to  the  fund  to  which  it  is  paid.  The  scrip,  or  title  under  it,  shall  not  bo  trans- 
ferable, nor  shall  it  be  liable  for  any  lien  or  debt  for  the  period  of  three  years  after 
location.  The  purchaser  shall  be  required  to  take  up  actual  residence  on  the  land 
within  two  years  after  the  location  of  scrip  and  live  continuously  thereon  for  the 
space  of  one  year,  when  the  Territorial  commission  herein  named  shall,  upon  final 
proof  beingniade  by  the  settler,  issue  a  patent  to  the  settler. 

Sec.  10.  within  sixty  days  after  the  sale  of  scrip  in  a  given  district  the  commis- 
sioners of  the  Territory  shall  call  an  election,  at  which  all  those  who  have  located 
scrip  shall  have  the  right  to  vote,  for  the  purpose  of  electing  a  board  of  five  commis- 
sioners, to  servo  the  district  for  the  term  of  two  years,  and  a  water-master,  to  serve 
for  a  like  term.  The  Territorial  commissioners  shall  call  an  election  two  months 
before  the  expiration  of  a  term  of  a  board  of  commissioners.  Tlie  first  board  elected 
in  a  district  shall  hold  office  until  the  first  day  of  January  of  the  ye^x  iQW<(^^vQL^^X:k»^» 
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ends  with  an  even  nnmber.  An  election  sliall  be  called  by  the  Territorial  commission 
upon  written  application  of  ten  per  centum  of  the  scrip  locators,  for  the  purpose  of 
issuance  of  bonds  of  the  district,  recommended  by  the  district  board  and  approved  by 
the  Territorial  board,  and  if  at  such  election  seventy  per  centum  of  all  the  votes  cast 
shall  be  for  the  issue,  it  shall  carry.  The  general  laws  of  the  Territory  shall  govern 
when  an  election  shall  bo  hold,  except  as  provided  and  regulated  herein. 

Sec.  11.  All  bonds  issued  by  and  under  the  provisions  of  this  act  shall  be  paid, 
principal  and  interest,  by  the  levy  of  a  tax  annually  upon  the  value  of  the  land  of 
the  district  for  which  the  bonds  have  been  issued.  This  tax  shall  be  levied  and  paid 
after  the  same  manner  and  by  the  same  ofliccrs  as  those  who  collect  other  county 
taxes.  The  total  amount  of  money  necessary  to  bo  raised  for  each  year  shall  be  esti- 
mated by  the  Territorial  commission,  and  said  estimate  furnished  to  each  county  board 
of  equalization,  upon  which  they  shall  base  the  levy  for  this  purpose.  All  money 
collected  for  this  i)urpose  shall  be  paid  in  to  the  Terri  torial  treasurer  for  the  benefit  of 
the  district  levied  upon. 

Sec.  12.  The  district  commissioners  shall  give  bonds  in  sum  fixed  by  territorial 
commission,  and  may  be  removed  for  cause. 

They  may  expend  the  money  derived  from  sale  of  scrip  and  all  other  sources  for 
the  construction  of  such  system  of  water- works  for  irrigation  for  their  district  as  are 
first  approved  by  the  Territorial  commission. 

They  shall  distribute  and  regulate  the  water  used  for  irrigation  in  their  district 
justly  and  e([uitably  through  the  water  master,  who  shall  be  their  executive  officer. 

Salaries  of  the  oflicers  of  districts  shall  be  fixed  by  the  Territorial  commis|slon. 

Sec.  13.  The  annual  expense  of  maintenance  shall  be  met  by  such  just  and  equita- 
ble scale  of  rates  per  acre  for  the  use  of  water  as  the  district  commission  may  fix, 
subject  to  api)roval  by  Territorial  commission. 

Sec.  14.  Any  bonds  issued  under  provisions  of  this  act  shall  never  become  a  charge 
against  the  United  States,  any  Territory  or  county. 

Before  the  issuance  of  any  district  bonds  the  Secretary  of  the  Interior  shall  cause 
the  proceedings  under  which  it  is  proposed  to  issue  them  to  be  reviewed,  and,  if  fonod 
regular  and  according  to  law,  shall  cause  the  bonds  to  be  approved,  when  the  bonds 
shall  be  returned  for  issuance. 

Sec.  15.  That  the  Secretary  of  the  Interior  shall  provide  such  forms,  rules,  and 
regulations  as  shall  best  subserve  the  purposes  and  provisions  of  this  act. 

Sec.  10.  That  this  act  shall  take  eifect  and  be  in  fbrce  on  the  first  day  of  January, 

anno  Domini  eighteen  hundred  and ;  and  all  acts  and  parts  of  acts  in  confiict 

therewith  are  hereby  repealed. 

The  Chairman.  Yours  is  one  of  the  methods  suggested.  Objections 
are  made  to  the  ])lan,  with  which,  Mr.  Fowler,  you  are  quite  familiar. 
What  have  you  to  say  as  to  these,  and  will  you  explain  briefly  how 
tliis  measure,  in  your  judgment,  woidd  work? 

Mr.  FowLEU.  1  think  the  objections  are  generally  aimed  at  i)oiuts 
of  details.  I  shall  not  make  an  argument  here  as  to  whether  or  no  the 
control  of  anj^  i)ortion  of  our  public  domain  while  in  process  of  settle- 
ment should  pass  in  whole  or  part  to  the  several  States  and  Territories 
wherein  they  are  located.  That  is  a  question  to  be  considered  more 
appro])riately  in  the  wider  forum  of  Congress.  I  offer  my  plan  simply 
as  a  suggestion  towards  the  important  discussion  on  the  reclamation 
of  our  arid  lands,  which  your  committee's  beneficial  labors,  as  well  as 
tlie  pressure  of  public  development  are  sure  to  bring  about.  I  pass,  there- 
fore, with  the  committee's  leave,  to  a  consideration  of  such  objections 
to  my  i)roposition  as  I  have  heard  made. 

The  first  point  is  that  such  ''segregated  control  and  disposition" 
would  be  objectionable.  This  may  be  answered  by  a  general  statement 
that  the  varying  conditions  of  the  States  and  Territories  would  make 
it  necessary  to  liave  a  varied  system  from  north  to  south,  or  from  grain 
growing  to  fruit  growing:  that  the  people  of  a  certain  State  or  Terri- 
tory named  woidd  x)robal)ly  be  better  qualified  to  handle  its  couditious 
than  those  of  other  or  different  localities.  Should  that,  taken  with  the 
conditions  specified  in  the  latter  part  of  section  1,  be  thought  insuffi- 
cient to  compel  the  States  that  are  to  receive  the  land  to  do  their  dnty 
in  the  premises,  then  in  place  of  a  direct  grant  of  lands  to  the  Statei 
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there  might  be  sabstitated  control  by  commissioners,  such  as  my  bill 
contemplates. 

This  would  furnish  some  definite  pact  between  the  General  Govern- 
ment and  that  of  each  State  as  to  such  land  disposition,  by  keeping 
the  control  directly  under  the  Interior  Department.  It  has  been  ob- 
jected that  the  land  subdivisions  provided  by  this  bill  of  mine  are 
Dot  small  enough  for  the  conditions  of  semi-tropical  sections  and  dis- 
tricts like  southern  California  or  southern  Arizona.  It  is  also  sug- 
gested that  my  bill  is  not  sufficiently  stringent  in  guarding  against  the 
opportunity  offered  under  our  present  land  laws  for  making  quasi- 
fraudulent  entries,  ending  in  the  transfer  to  speculative  parties  of 
large  bodies  of  public  lands  which  Congress  has  designed  should  be 
occupied  as  homesteads.  All  these  are  matters  of  legal  details  to  be 
considered  and  provided  for  if  shown  to  be  reasonable. 

In  section  5  of  my  bill  it  is  proposed  that  the  Territorial  commission 
or  the  State  shall  have  the  benefit  of  the  value  of  all  desert  land  al- 
ready sold,  also  in  line  scrip.  This  is  intended  to  furnish  funds  to  com- 
mence or  continue  works  of  survey  and  hydrography,  and  to  set  the 
plan  in  operation.  All  water-district  settlements  in  Territories  would 
be  practically  incorporated  for  these  purposes,  as  are  California  dis- 
tricts under  the  ''  Wright  law,"  except  that  their  source  of  life  would  be 
from  Congress  and  through  the  Interior  Department  in  place  of  the 
State. 

This  will  be  seen  by  section  7,  which  provides  for  the  general  powers  of 
the  commission.  It  is  modeled  largely  from  the  "  Wright  law ''  of  Cali- 
fornia, varied,  of  course,  to  suit  the  different  conditions  of  working  un- 
der the  Interior  Department.  Appropriators  under  the  bill  would  be 
required  to  prove  their  claims  and  appropriations.  In  many  cases  equi- 
ties have  already  accrued  from  use  and  under  intent  of  compliance 
with  the  desert-land  law.  In  more  cases  those  who  hold  them  would 
no  doubt  be  glad  to  turn  over  their  interests  at  cost  to  a  water  district. 

The  general  provision  of  usufruct  of  water  is  necessary  to  lay  a  ghost 
that  has  troubled  California  for  many  years  in  the  shape  of  ^^  riparian 
rights."  School  lands  are  untouched  by  this  bill,  except  that  they  too 
Bhould  have  right  of  irrigation  upon  pro  rata  payments.  The  rights  of 
present  appropriators  form  a  very  vexatious  base  for  much  litigation, 
and  this  act  would  effectually  and  at  once  bring  it  to  a  speedy  close. 

As  section  9  of  my  bill  is  intended  to  especially  promote  the  coloni- 
zation of  arid  lauds,  many  people  of  moderate  means  would  by  associa- 
tion or  colonies  send  their  agents  to  choose  eligible  sites  for  future 
settlements,  and  would  be  eager  bidders  for  lands  that  would  be  occu- 
pied as  soon  as  water  could  be  brought  upon  them.  Under  the  home- 
stead law  that  is  quite  impracticable.  This  I  believe  to  be  one  of  the 
strongest  and  best  features  of  the  bill  I  suggest.  I  base  my  opinion  on 
experience  of  over  fifteen  years  in  arid  districts. 

That  the  scrip  I  propose  must  be  located  within  thirty  days  will  keep 
the  business  of  the  district  well  in  hand.  That  the  scrip  can  not  be 
used  out  of  the  district  for  which  sold  will  prevent  any  chance  of  its 
having  a  speculative  character.  That  the  scrip  locater  may  be  repre- 
sented for  two  years  by  agents  will  give  colonies  a  chance  for  success- 
ful location  at  bottom  advantages. 

Sedition  10  is  intended  to  convey,  for  the  purposes  of  this  bill,  about 
the  same  general  line  of  powers  ordinarily  vested  in  school  districts  or 
municipal  corporations,  except  that  so  much  of  detail  is  unnecessary, 
for  the  reason  that  general  laws  would  provide  for  nearly  everything 
wanted,  while  for  this  especial  line  of  duties  it  seems  that^  taken.  ^v<K 
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the  general  instractioii  of  the  Interior  Department  and  Territorial 
commission,  it  would  be  ample.  Bat,  of  coarse,  it  can  readily  be  maed 
more  rigid  and  detailed. 

The  bonds  to  be  issued  in  pursuance  of  this  plan  will  be  for  the  pri- 
mary purpose  of  improving  and  giving  value  to  the  land  of  a  district; 
hence  the  land  should  be  held  responsible  for  their  payment  and  im- 
provements. Personal  property,  etc.,  should  go  free,  so  far  as  possible, 
from  this  tax.  This  would  tend  to  ])romote  small  holdings,  high  culti- 
vation, and  induce  a  successful  colony  system. 

Should  this  plan  be  modified  in  the  case  of  the  States  to  be  benefited 
by  having  a  State  commission  in  place  of  a  direct  grant,  then  the  States 
accepting  would  need  to  provide  machinery  for  the  levy  of  ta:xes  in  ac- 
cordance with  the  grant;  for, I  take  it,  in  matters  of  taxation  Congress 
would  not  be  authorized  to  go  further  than  propose  a  grant  on  certain 
conditions.  The  several  States  would,  if  accepting  the  same,  provide  the 
method  for  tax  levy  and  all  details  connected  therewith.  According  to 
generally  accepted  theory,  Congress  may  make  such  laws  for  Territories 
as  they  see  fit  for  any  purpose.  The  approval  of  the  Territorial  com- 
mission is  inserted  by  nie  to  provide  uniformity  of  construction  and  to 
prevent  any  ill-advised  steps  being  taken.  The  commissions  are  to  be 
clothed  with  the  ])ower  of  distribution  of  water,  with  a  water  master  as 
executive  oilicer  in  each  of  the  district  boards.  As  the  district  boards 
will  know  much  better  about  the  annual  cost  of  maintenance,  they  will 
name  the  rate  per  acre,  with  the  same  reserved  power  in  the  Territorial 
board.  This  provision  is  designed  to  definitely  fix  the  validity  and  reg- 
ularity of  the  issue,  which  under  the  California  "Wright  law '^ is  pro- 
vided for  by  the  officers  of  the  water  district  bringing  the  whole  matter 
before  a  court  of  competent  jurisdiction  for  judgment. 

The  Secretary  of  the  Interior  is  to  provide  all  the  regulations  and 
forms  necessary  to  secure  uniform  and  successful  working  of  this  act 
after  the  manner  of  other  land  laws.  In  summing  up,  then,  I  desire  to 
say  that  under  this  proposed  act  the  Government  is  protected  from 
speculation  either  in  water  or  land  5  first,  by  the  water- works  being 
owned  by  the  community,  and  the  land  owned  in  small  tracts  being 
by  right  of  purchase  held  not  subject  to  debt  as  in  the  present  home- 
stead law,  and  the  requirement  that  before  title  can  be  issued  to  the 
settler  he  or  she  must  have  resided  on  the  tract  at  least  one  year. 
This  term  of  residence  being  the  last  one  of  the  three  years  is  to  render 
it  possible  for  the  settler  to  do  so  without  evasion,  for  on  the  arid  land 
of  the  west,  which,  as  required  by  the  desert-land  law,  must  be  of  a 
character  that  will  not  produce  an  agricultural  crop  without  irrigation, 
how  can  any  settler  support  himself  in  advance  of  water  to  farm  witht 

It  will  be  admitted  by  every  one  in  the  great  majority  of  cases  that 
two  years  after  the  commencement  of  work  would  be  a  short  time  to 
complete  and  put  into  operation  an  average  system  of  irrigation  and 
make  the  water  available  for  the  cultivation  of  the  soil  to  sustain  the 
homesteader.  The  era  of  land  grants  to  corporations  has  passed,  let 
us  hope  to  never  return,  and  callous  would  a  public  man  be  to  the  in- 
terest of  his  constituency  who  would  invite  its  return ;  but  what  shall 
we  term  the  gift  of  the  water  franchises  of  the  arid  region,  that  at  the 
present  can  only  be  made  available  by  the  heavy  investment  of  capitsJ 
under  terms  that  will  make  the  intending  settler  subject  to  their  exac- 
tion ?  Certainly  protection  and  care  is  needed  there. 

It  is  not  intended  by  this  bill  to  interfere  with  rights  already  acquired, 
but  to  enable  those  who  may  need  homes,  even  though  now  at  a  distance, 
to  get  them  subject  only  to  their  own  and  governmental  control.  The  cen- 
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tral  purpose  of  homes  for  the  people  without  a  rent-gathering  landlord 
is  purely  American  5  the  further  idea  of  water  for  irrigation  at  first  cost, 
and  under  the  direct  control  of  the  people  using  it,  has  come  to  be  the 
main  drift  of  the  later  laws  of  our  States  where  Irrigation  is  most  used, 
and  forms  largely  the  basic  idea  running  down  through  all  laws  on  irri- 
gation from  Ik)me  through  the  Spanish,  French,  and  Mexican  system  of 
community  ownership  with  the  land  and  water  in  inseparable  and  un- 
divided control. 

It  is  hoped  that  this  brief  presentation  of  a  matter  of  such  vast  im- 
portance will  assist  all  those  seeking  to  solve  the  question  of  disposal- 
by  our  Government  of  the  700,000,000  acres  of  arid  land  to  actual  settlers, 
thus  perpetuating  and  continuing  the  grand  work  of  free  homes  for  a 
free  people. 

I  think,  Mr.  Ghairman,  I  hav^  covered  all  the  explanations  I  desire 
to  make  in  regard  to  my  proposed  bill.  I  should  like  to  add  my  con- 
currence to  the  statements  of  other  gentlemen  as  to  the  great  impor- 
tance to  all  our  people  of  the  pending  national  survey  for  irrigation 
purposes.  Such  a  survey  is  absolutely  essential,  and  whether  the  Gen- 
eral Government  keeps  entire  control,  or  whether,  as  I  propose,  some  of 
its  administrative  powers  over  the  public  lands  west  of  the  Powell  me- 
ridian be  delegated  to  commissions  in  States  and  Territories,  the  survey 
for  irrigation  purposes  should  be  completed,  and  as  rapidly  as  possible. 


OOPT  OF  OmOULAB  SENT  TO  COUNTY  OFFICERS. 

The  following  was  filed  by  the  secretary  of  the  Territory.  The  circu- 
lar was  framed  and  published  as  the  result  of  a  correspondence  with 
the  governor  of  the  Territory  and  Engineer  Hinton,  the  committee^s 
expert: 

(1)  The  location  of  aU  streams,  rivers,  and  irrigating  canals.  These  can  hest  he 
shown  on  maps,  sketches,  or  tracings,  prepared  on  a  sc^e  of  2  inches  to  the  mile. 

(2)  List  of  canals  and  ditches^  giving  as  nearly  complete  as  possihle — 
(ai  Name  of  canal  or  ditch. 

ih)  Name  of  owners  or  ofElcers  and  their  post-office  addresses. 
0)  Date  when  huilt  or  first  in  nse. 
(d)  Streams  from  which  the  water  is  diverted. 
(«)  Nnmher  of  acres  irrigated,  and  of  cultivated  lands. 

(/)  Nnmher  of  acres  of  good  land  so  located  that  they  could  he  irrigated  hy  an  in- 
crease of  the  water  supply  in  the  canals  or  ditches  now  constructed. 

{g)  Nnmher  of  acres  that  could  be  irrigated  hy  new  ditches  or  canals  and  new  res- 
ervoirs. 
^     (h)  The  available  sites  for  reservoirs,  either  in  the  valleys  or  mountains,  and  the 
probable  size  of  such  reservoirs. 
In  addition  to  the  above  you  are  requested  to  reply  to  the  foUowing  questions : 
(1^  What  is  the  average  depth  of  snow  in  your  mountains  during  the  winter? 
(2i  When  does  the  irrigation  season  begin  and  end  in  each  valley  ? 

(3)  What  is  the  elevation  of  each  valley  above  the  sea  ? 

(4)  How  much  water,  in  miners'  inches  or  in  cubic  feet,  per  second  flows  through 
eaoh  stream  in  your  country  at  the  point  where  it  can  be  used  for  irrigation  during 
the  irrigating  season  f 

(5)  B&w  much  water  could  be  stored  in  suitable  reservoirs  during  the  rest  of  the 
yearf 

(6)  How  much  water  is  required  in  each  valley  or  locality  to  irrigate  an  acre  of 
flandy  soil  for  each  crop— -small  grain,  grass,  root  crops,  com,  orchard  grass,  etc.  ? 

(7)  How  much  water  is  required  to  irrigate  an  acre  of  clayey  or  alkaline  soil  in 
each  valley  or  locality  for  each  crop  mentioned  above  ? 

!8)  How  often  and  now  long  at  each  time  is  the  land  irrigated  f 
9)  How  many  acres  of  crops  have  been  lost  this  year  from  lack  of  water  t 
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STATEMEVT  OP  J.  M'lOLLiJf ,  OP  FHflBHIZ. 

Senator  Eeagan.  How  long  have  you  resided  in  Phoenix  I 

Mr.  McMillan.  Three  years. 

Senator  Keagan.  What  is  your  occupation  t 

Mr.  McMillan.  Superintendent  of  the  Arizona  Canal  Compasy. 

Senator  Keagan.  You  have  been  in  charge  of  the  canals — managing 
themf 
.    Mr.  McMillan.  Yes. 

Senator  Eeagan.  Directing  the  distribution  of  the  water  f 

Mr.  McMillan.  Yes. 

Senator  Eeagan.  Will  you  state  the  plan  of  distributing  this  watffl 
to  the  i)ersons  who  use  it,  who  furnishes  the  water,  and  what  those 
who  use  it  pay  for  it  t 

Mr.  McMillan.  We  distribute  it  to  the  water-users  thixHi^h  latenal 
ditches  which  we  have  built  on  every  section  line.  It  is  measured  to 
them  and  delivered  to  them  with  their  land  through  divide  botxes. 
They  pay  for  the  use  of  the  water  $1.25  an  acre  each  year. 

Senator  Eeagan.  What  company  furnishes  the  water  f 

Mr.  McMillan.  The  Arizona  Canal  Company. 

Senator  Eeagan.  Is  water  furnished  on  that  charge  during  any  por- 
tion of  the  year  when  it  is  needed! 

Mr.  McMillan.  During  the  entire  year. 

Senator  Eeagan.  And  is  there  a  limit  to  the  amount  that  you  fur- 
nish to  the  users? 

Mr.  McMillan.  They  can  have  all  they  require  as  long  as  we  have 
it. 

Senator  Eeagan.  You  have  heard  the  course  of  this  examination. 
The  committee  would  be  glad  to  hear  any  statement  you  desire  to 
make  whicli  will  give  us  information  upon  the  subject  of  inquiry,  so  far 
as  it  bears  on  this  section  of  country. 

Mr.  McMillan.  The  land  is  so  level  in  this  section  that  irrigation 
itself  is  very  easy  as  compared  with  other  localities.  We  are  not 
troubled  witli  arroyos  or  washes  of  any  description.  The  slope  of  the 
land  is  about  10  feet  to  the  mile,  running  to  the  southwest,  largely,  and 
hence  the  main  laterals  run  to  the  south  and  our  dividing  laterals  to  the 
west. 

Senator  Eeagan.  Do  the  ditches  that  carry  the  water  out  of  Salt 
Eiver  carry  it  over  the  southern  plateau  to  the  Gila  ?  , 

Mr.  McMillan.  Nearly  so,  but  they  do  not  reach  tlie  Oila.  I  desire 
to  say  that  as  to  the  service  of  water  on  these  new  lands,  we  use  in  the 
neighborhood  of  half  an  inch  to  the  acre  on  fresh  lands  each  year.  As 
lands  become  older  tbey  need  less  water. 

STATEMENT  OF  W.  E.  PLATT.  OP  ST.  JOHKS,  APACHE  COUHTY. 

Senator  Eeagan.  You  represent  the  board  of  supervisors  of  that 
county  ? 
Mr.  Platt.  Yes. 

Senator  Eeagan.  Have  they  made  a  report  with  regard  to  irrigation  f 
Mr.  Platt.  Yes. 

Senator  Eeagan.  You  have  a  written  report  ? 
Mr.  Platt.  Yes. 
Senator  Eeagan. -By  whom  prepared  ? 
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Mr.  Platt.  I  prepared  most  of  it  myself. 

Senator  Reagan.  State  generally  what  the  report  shows,  and  then 
file  it. 

Mr.  Platt.  We  are  now  attempting  to  irrigate  about  12,000  acres  of 
land,  but  we  have  scarcely  water  enough  to  water  half  that  quantity 
so  as  to  raise  good  crops.  We  have  nearly  200,000  acres  that  we  could 
water  if  w«  had  a  good  reservoir.  We  have  five  or  six  reservoir  sites 
already  surveyed.    They  are  shown  in  full  in  the  report. 

The  Chairman.  What  streams  of  water  pass  through  your  county? 

Mr.  Platt.  The  Little  Colorado  and  its  tributaries. 

The  Chairman.  Then  you  are  away  up  adjoining  Utah  I 

Mr,  Platt.  Yes,  we  are  away  up  in  the  corner.  We  have  an  abun- 
dance of  water  when  we  do  not  need  it.  When  we  need  it  we  have 
almost  none.  We  have  some  five  or  six  reservoirs  in  operation*,  which 
furnish  all  the  water  we  have  in  the  dry  season.  Our  county  grows 
almost  everything  except  figs  and  oranges.  We  have  every  class  of 
soil  and  can  grow  every  class  of  vegetables. 

The  Chairman.  Are  you  accessible  to  any  railroad  ! 

Mr.  Platt.  Yes ;  the  Atlantic  and  Pacific  passes  through  about  the 
middle  of  the  county,  50  miles  from  St.  John.  We  have  111  miles  of 
railroad  in  the  county.  Our  taxable  property  is  $2,600,000.  We  have 
about  12,000  inhabitants. 

Tbe  Chairman.  Are  those  reservoir  sites  on  public  land? 

Mr.  Platt.  Partly.    The  railroad  owns  part  of  them. 

The  Chairman.  Is  there  anything  further  you  Wish  to  say  t 

Mr.  Platt.  I  believe  not.  You  will  find  everything  in  detail  in  the 
report. 

The  following  is  the  report  referred  to  by  Mr.  Platt : 

REPORT    OF    APACHE    COUNTY;    ITS    IRRIGATION    CANALS,    RESERVOIR    SITES,    ARID 

LANDS,   ETC. 

I 

Apache  County  is  situated  in  the  northeast  comer  of  the  Territory,  and  embraces 
a  country  of  about  100  by  120  miles,  exclusive  of  the  Indian  reservations. 

The  county  now  contains  a  population  of  only  6,000  to  7,000  people,  but  with  snfEl- 
cient  water  to  cultivate  the  land  that  is  otherwise  available,  it  would  afford  good 
homes  for  many  thousands  more. 

The  climate  is  excellent  and  well  adapted  to  the  raising  of  all  kinds  of  small 
grain,  vegetables,  and  all  kinds  of  fruits  tliat  can  be  grown  in  a  semi-tropical  climate. 

The  county  is  drained  by  the  Little  Colorado  River  and  its  tribufcaries.  The  Little 
Colorado  heads  in  the  White  Mountains,  in  the  south  end  of  the  county,  and  runs  in 
a  northerly  direction  50  miles  to  St.  Johns,  thence  in  a  northwesterly  direction  to  the 
Big  Colorado  RivA*,  in  Yavapai  County. 

From  the  head  of  the  Little  Colorado  to  the  first  settlement,  Springerville,  it  is 
about  15  miles ;  there  being  in  that  vicinity  several  good  sites  for  storing  water,  and 
some  8,000  acres  of  choice  agricultural  lands,  unoccupied,  that  could  be  brought  under 
cultivation.  Springerville  is  one  of  the  best  farming  districts  in  the  county,  the  land 
being  very  productive. 

In  addition  to  the  Little  Colorado,  the  following  tributaries  of  that  river  run  into 
the  Springerville  valley  from  the  mountains,  through  which  a  great  deal  of  water 
flows  during  the  spring,  but  runs  dry  about  the  time  irrigation  commences :  South 
Fork  Creek,  Water  Cafion  Creek,  and  Nutriaso  Creek.  On  each  of  these  streams  there 
are  good  sites  for  reservoirs.  There  are  two  reservoirs  constructed  and  owned  by 
private  parties  in  this  valley,  which  are  very  successful  in  storing  water  for  irriga- 
tion. 

A  committ-ee  sent  from  St.  John's  surveyed  and  made  estimates  on  the  following 
reservoir  sites  between  Springerville  and  St.  John's,  a  distance  of  35  miles,  and  make 
following  report: 

Reservoir  9%te  No.  1. — This  place  is  25  miles  above  St.  John's,  3  miles  away  from  the 
river,  and  would  cost  $1,500;  has  a  small  living  stream  rnuuing  into  it  from  the 
monntains;  drains  100  square  miles  of  the  White  Mountain  slope. 

There  m^  not  be  sufficient  water  to  fill  this  reservoir  every  spring,  bnt^  from. 
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reports  of  reliable  persons,  there  would  be  ample  water  nearly  every  season.  The 
embankment  wonld  be  300  feet  long,  25  feet  hi^h,  70  feet  thick  at  base,  and  20  feet 
thick  on  the  top.  The  reservoir,  then,  filled  with  water  would  cover  600  acres  12  feet 
deep.  A  natural  ditch  would  convey  the  water  from  this  reservoirs  miles  and  empty 
into  the  Little  Colorado,  22  miles  above  St.  John's. 

Reservoir  site  No,  2.— This  site  is  22  miles  from  St.  John's,  up  the  river,  and  4  miles 
east  from  the  Little  Colorado,  on  "Coyote  Wash."  The  work  reqaired  wonld  be 
masonry  495  feet  long,  100  feet  high,  100  feet  base,  and  20  feet  on  top  ;  wonld  cost 
about  $.^)0,000,  and  would  cover  2,000  acres  of  land  50  feet  deep  on  an  average. 

Rock  and  material  for  construction  of  dam  is  plentiful  right  on  the  ground.  It  is 
believed  there  is  sufficient  water  passes  down  this  stream  every  spring  to  fill  this 
reservoir.  At  the  same  place  by  making  only  a  wall  50  feet  high  the  cost  would  be 
$12,000,  and  cover  1,000  acres  25  feet  deep ;  no  expense  in  conveying  the  water  to 
the  Little  Colorado  River  from  reservoir,  and  there  are  1,500  acres  of  good  land  within 
2  miles  of  the  embankment  that  can  not  be  irrigated  from  any  other  scarce.  Eleven 
thousand  acres  of  land  could  be  better  cultivated  than  at  present  from  the  above  res- 
ervoirs, and  20,000  acres  of  good  land  wichin  10  miles  of  St.  John's  conld  use  the  snr- 
plus.  Ton  thousand  dollars  would  make  the  necessary  ditches  to  convey  the  water 
on  the  20,000  acres  near  St.  John's. 

Reservoir  No,  3. — The  construction  of  a  reservoir  at  this  place,  which  is  16  miles 
above  St.  John's,  would  cost  $5,000.  An  embankment  20  feet  high,  60  feet  wide  at 
base,  20  feet  on  top,  and  900  feet  long  would  back  the  water  over  700  acres  at  an 
average  depth  of  8  feet.    The  reservoir  would  be  filled  from  the  Little  Colorado. 

Reservation  No.  4. — At  the  Salado  Springs,  6  miles  above  St.  John's,  on  the  Little 
Colorado,  is  one  of  the  finest  places  for  storing  water  in  the  country.  A  wall  and 
bank  70  feet  high,  with  100  feet  base  and  30  feet  top,  600  feet  long,  wonld  cost  aboofc 
$50,000 ;  would  back  the  water  up  the  river  for  10  miles,  and  would  contain  sufficient 
water  to  irrigate  60,000  acres  of  land  during  the  irrigation  season.  About  1,000  acres 
of  the  land  embraced  in  this  reservoir  site  is  claimed.  There  is  always  plenty  of 
water  passing  down  the  river  to  insure  the  reservoir  being  filled.  There  are  25,000 
acres  of  land  between  this  place  and  10  miles  below  St.  John's,  mostly  vacant  for  want 
of  water ;  and  8  miles  farther  down  is  a  valley  containing  13,000  acres  of  agricnlt- 
ural  land  not  in  use,  and  still  farther  down  the  river  17  miles  another  valley  contain- 
ing 60,000  acres  of  fair  quality  of  land. 

Reservoir  No.  5. — This  place  is  only  1  mile  above  St.  John's,  at  a  place  known  as 
the  ''Padre's  Lake."  An  embankment  10  feet  high  and  1,000  feet  long,  costing  only 
$2,500,  would  cover  about  100  acres  6  feet  deep.  Said  site  is  claimed  by  private  par- 
ties, who  hold  it  for  speculation,  as  they  have  no  land  that  could  be  irrigated  from 
it,  aud  the  laud  embraced  iu  this  site  is  of  no  value  for  any  other  purpose,  being  a 
barren  spot.  A  ditch  necessary  to  fill  it  is  now  in  use  to  convey  water  to  the  city 
lotH  of  St.  John's.  There  is  abundance  of  water  passes  down  the  Little  Colorado 
River  during  the  thaw  every  spring  to  fill  many  such  reservoirs,  as  described  above. 

Reservoir  site  No.  6. — This  place  is  at  the  month  of  the  ZuQi  River,  20  miles  below 
St.  John's.  The  wall  would  be  700  feet  long,  80  feet  high,  120  feet  wide  on  the  bo^ 
torn  and  40  feet  wide  on  the  top,  and  would  cost  about  $65,000.  It  wonld  cover  7,000 
acres  155  feet  deep  on  an  average.  When  full  will  hold  sufficient  water  to  irrigate 
125,000  acres  of  land  four  times  each  season.  The  Zuili  River  heads  100  miles  east 
from  s:vid  site,  in  the  Zuui  Mountains.  If  this  reservoir  was  made  it  would  not  be 
necessary  to  make  all  of  the  others  mentioned  above. 

There  is  one  reservoir  about  2  miles  above  St.  John's  in  successful  operation,  which 
has  been  in  use  three  years.  It  is  owned  by  the  St.  John's  Irrigation  Company.  It 
covers  about  50  acres  12  feet  deep.  Its  original  cost  was  about  $4,000.  It  is  the  only 
source  of  water  supply  during  the  dry  season  for  3,000  acres  of  land  near  St.  John's. 
It  does  not  afford  sufficient  water  for  that  much  land,  but  would  bo  amplo  for  l,r)O0 
acres. 

With  sufficient  water  for  St.  John's  Valley,  20,000  acres  of  good  agricultural  lands 
could  be  brought  under  successful  cultivation,  most  of  said  land  being  of  a  far  better 
quality  than  is  now  in  use. 

The  present  population  of  St.  John's  is  about  1,200. 

There  is  a  small  reservoir  iu  Coueto,  which  has  been  in  use  for  ton  years  and  irri- 
gates 250  acres.  One  thousand  acres  more  could  be  used  in  that  vicinity  with  an 
increase  of  water. 

In  the  western  part  of  the  county,  on  the  Show,  Low  and  Silver  Creeks,  there  are 
many  good  places  for  storing  water,  aud  considerable  good  land  that  wouhl  be 
brought  under  cultivation  if  there  was  an  increase  of  water. 

Thoy  have  one  small  reservoir  near  Snowflake,  on  Silver  Creek,  that  covers  50  acres 
with  an  average  depth  of  4|  feet. 

There  are  several  places  that  would  bo  good  sites  for  storing  water  on  the  Rio 
Puerco  of  the  West  and  other  streams  that  empty  into  the  Little  Colorado,  with 
abundance  of  land  available  for  successful  cultivation  when  water  is  brought  upon 
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it.  There  are  also  other  locations  or  sites  for  reservoirs  on  the  Znni  River  and  Little 
Colorado  River  that  are  not  mentioned  in  the  above  report. 

The  amount  of  land  under  cultivation  in  this  county  at  the  present  time  is  abont 
12,500  acres,  over  one-half  of  which  is  subject  to  drought  and  partial  failare  of  crops 
every  sejason. 

The  amount  of  land  that  could  be  successfully  cultivated,  and  of  good  quality,  is 
over  150,000  acres,  and  water  sufficient  to  irrigate  many  times  this  amount  of  land 
piMKes  down  through  the  county  every  season. 

Snow  usually  falls  in  the  mountains  from  8  to  12  feet  each  winter. 

The  irrigation  season  commences  in  some  parts  in  February,  and  ends  in  October. 
In  other  parts  irrigation  commences  in  April  and  March  and  ends  in  September.  The 
elevation  of  the  county  varies  from  5,000  to  8,000  feet.  Eighty-seven  thousand  one 
hundred  and  twenty  cubic  feet  of  water  will  irrigate  one  acre  of  sandy  soil  four  times 
each  season.  One  hundred  and  nine  thousand  nine  hundred  cubic  feet  will  irrigate 
an  acre  of  clayey  soil  four  times  in  a  season,  which  is  the  number  of  times  necessary 
to  irrigate  for  most  crops. 


STATEMENT  OF  WILLIAM  A.  HANCOCK,  OF  FHCENIX. 

The  Chairman.  What  is  your  occupation? 

Mr.  Hancock.  I  am  by  profession  a  lawyer  and  civil  engineer.  I 
have  lived  in  Arizona  twenty -five  years;  was  superintendent  in  charge 
of  the  construction  of  the  canal  intended  for  the  irrigation  of  the  Gov- 
ernment farm  at  Fort  McDowell  in  1866,  and  was  afterwards  superin- 
tendent of  the  farm.  I  came  to  this  valley  in  1870  and  have  partici- 
pated in  the  location  and  construction  of  nearly  all  the  canals  in  the 
valley,  and  have  been  familiar  with  the  whole  valley  for  the  past  twenty 
years. 

The  Chairman.  We  shall  be  glad  to  hear  what  you  can  tell  us  about 
irrigation. 

Mr.  Hancock.  We  have  now  under  the  canals  in  the  valley,  from 
the  junction  of  the  Verde  and  Salt  Rivers  to  Agua  Fria,  235,000  acres 
of  land  susceptible  of  irrigation  hud  cultivation.  On  the  north  side  of 
the  river  the  Arizona  Canal  with  the  older  canals  under  it  includes  all 
the  land  practically  susceptible  of  irrigation  by  the  water  from  the 
Salt  River.  On  the  south  side,  if  water  is  secured  by  storage,  a  new 
canal  may  be  constructed  above  the  Highland  Canal  that  will  cover 
something  more  than  50,000  acres  to  the  east  and  south  of  the  line  of 
the  Highland  Canal  and  its  possible  extensions.  This  will  make  the 
area  in  this  valley  irrigable  from  Salt  River  approximate  300,000  acres. 

If  this  entire  amount  of  land  was  in  cultivation  it  would  require  to 
properly  irrigate  it  a  flow  of  150,000  miners'  inches,  or  a  stream  equal 
to  a  discharge  of  3,750  cubic  feet  per  second.  Such  a  stream  would 
discharge  in  twelve  months  116,640,000,000  cubic  feet  of  water. 

For  the  past  twenty-five  years  the  average  natural  flow  of  water  in 
Salt  River  during  the  months  of  January,  February,  March,  and  April 
has  been  sufficient  to  afl;brd  the  required  water ;  so  that,  taking  the 
average  year,  we  should  only  need  to  secure  by  storage  a  supply  of  water 
sufficient  for  eight  months,  or  77,760,000,000  cubic  feet.  But  during  two 
years  in  the  period  named  the  natural  flow  of  the  river  sufficient  to 
afford  the  requirecl  water  would  not  exceed  three  months  in  duration. 
To  insure  perfect  success  we  must  provide  for  the  storage  of  sufficient 
water  to  supply  the  valley  through  the  dryest  year,  or  nine  months, 
which  would  be  86,780,000,000  cubic  feet.  These  estimates  are  made 
without  any  allowance  for  evaporation,  seepage,  or  other  wastage,  and 
I  think  we  do  not  need  to  make  any.  And,  upon  this  point,  suppose 
wastage  from  the  causes  named  to  be  33  per  cent,  of  the  water 
stored,  that  being  the  last-named  quantity,  86,780,000^000  cable  t<^t.\ 
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one-third  of  it  is  28,926,666,666  cubic  feet.  Now,  to  offset  this  we  have 
the  natural  flow  of  the  river  during  the  nine  months,  and  I  will  esti- 
mate this  to  be  50,000  miners'  inches,  or  1,250  cubic  feet  per  second,  and 
we  have  29,160,000,000  cubic  feet,  or  a  little  more  than  the  waBtage. 
These  last  are  but  approximate  estimates,  made  without  sufficient  data 
to  make  them  absolutely  correct.  I  will  say  here,  however,  in  support 
of  the  last  proposition,  that  in  Septeml>er,  1868,  the  water  in  Salt  Eiver 
rose  to  the  highest  point  ever  attained  in  the  twenty- five  years  that  I 
have  known  it  5  and,  further,  that  in  twenty  years  out  of  the  twenty- 
five  years  during  which  I  have  been  here,  some  time  in  the  summer, 
between  the  1st  of  July  and  the  20th  of  September,  the  natural  flow  of 
water  in  Salt  Eiver  has  exceeded  the  required  supply  of  150,000  miners' 
inches,  or  3,750  cubic  feet  per  second,  and  such  flow  has  continaed  from 
one  to  twenty  days. 

If  the  committee  will  refer  to  the  chart  furnished  by  the  chamber  of 
commerce  they  will  comprehend  what  I  mean  when  I  say  that  if  it  had 
been  made  to  illustrate  the  flow  of  Salt  Eiver  for  twenty-five  years,  in- 
stead of  one  year,  it  would  have  shown  that  the  highest  point  reached 
by  water  was  in  September,  instead  of  January,  and  thatthe  average 
flow  of  the  water  during  the  months  of  July,  August,  and  September 
produced  by  the  summer  rains  would  have  been  indicated  by  marks  at 
least  one-third  the  height  of  those  for  the  months  of  December,  Janu- 
ary, February,  and  March. 

Now,  as  to  the  reservoir  site  at  the  mouth  of  Tonto  Creek.  Contem- 
plating the  necessity  for  the  storage  of  water  for  this  valley  twenty 
years  ago,  and  when  stationed  for  a  time  at  Camp  Eeno  in  Tonto  Basin, 
1  examined  the  proposed  site,  and  again  with  greater  care  nine  years 
ago.  I  assured  myself  then  that  it  would  store  sufficient  water  to  suc- 
cessfully irrigate  this  valley. 

The  Chairman.  I  wish  you  would  explain  more  fully  the  reservoir 
storage  and  dam  site. 

Mr.  Hancock.  I  wish,  for  the  benefit  of  the  committee,  the  engi- 
neer in  charge,  and  for  the  good  of  this  valley  and  our  people,  to  en- 
deavor in  a  few  words  to  show  that,  although  hardly  reconcilable  in 
some  respects,  the  statement  made  by  Mr.  Breakenridge  proves  that  the 
Creator  was  not  unmindful  of  the  necessities  of  this  valley  when  He 
placed  upon  Salt  Eiver  above  it  the  means  of  storing  water  for  its  irri- 
gation. 

I  agree  with  Mr.  Breakenridge  in  saying  we  may  safely  construct  a 
dam  200  feet  high,  and  that  it  will  back  the  water  up  Salt  Hiver  15 
miles  and  up  the  Tonto  perhaps  8  miles;  the  basin  is  4  and  5  miles 
wide  in  a  part  of  its  length,  but  is  shallow  except  along  the  course  of 
and  near  the  beds  of  Salt  Eiver  and  Tonto  Creek,  but  we  may  safely 
estimate  that  reservoir  will  equal  a  body  of  water  15  miles  long  by  '2 
miles  wide  and  100  feet  deep.  This  is  considerably  less  than  the  dimen- 
sions given  by  Mr.  Breakenridge,  and  yet  it  will  contain  83,635,200,000 
cubic  feet  of  water  when  full.  This  will  be  practically  sufficient  for  tbe 
irrigation  of  the  whole  of  this  valley  for  nine  months,  even  when  we 
have  300,000  acres  under  cultivation,  as  the  following  estimates  based 
upon  the  proposition  that  a  constant  flow  of  one-half  inch  miners' 
measurement,  or  21.6  cubic  inches  per  acre,  will  be  required.  Ui)on 
this  basis  the  water  required  for  one  month  is  9,720,000,000  cubic  feet; 
for  eight  months  77,760,000,000  cubic  feet,  and  we  have  for  evaporation 
and  other  wastage  the  natural  flow  of  the  river  during  these  eight 
months,  and  5,875,200,000  cubic  feet  from  the  water  stored  in  the 
jna^ervoir. 
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Suppose  the  natural  flow  to  be  750  cubic  feet  per  second  for  these 
eight  months,  and  we  have  15,522,000,000  cubic  feet,  which  added  to 
the  amount  stored  gives  us  99,187,200,000  cubic  feet,  and  from  this  sub- 
tract the  amount  required  for  irrigation,  77,760,000,000,  and  we  have 
for  evaporation  and  wastage  21,427,200,000,  or  practically  28  per  cent, 
of  the  storage  capacity,  or  equal  to  1.4  inches  per  day  for  the  mean  sur- 
face of  the  reservoir  during  the  eight  months,  supposing  my  estimate 
of  its  dimensions  as  I  have  given  it  above  to  be  practically  correct. 

As  to  the  probable  cost  of  the  reservoir :  If  the  dam  is  built  in  the 
form  of  an  arch  up  the  stream,  it  will  be,  say,  250  feet  long  on  the  bot- 
tom with  an  average  length,  say,  425  feet,  a  width  or  thickness  on  the 
bottom  of  130  feet,  and  20  feet  on  top,  and  the  average  thickness  is  75 
feet,  and  this  gives  us  236,110  cubic  yards,  and  at  a  cost  of  $4  per 
cubic  yard  it  gives  us  $944,440.  With  all  the  material,  except  iron 
and  possiblj'  some  timber,  practically  on  the  ground  (for  we  find  large 
bodies  of  limestone  and  gypsum  in  the  near  vicinity)  this  should  be  a 
liberal  estimate,  including  the  rubble  which  would  be  required  to  make 
it  perfectly  water-tight. 

The  cost  of  such  a  work  and  the  means  of  raising  the  money  to  ac- 
complish it  are  perhaps  not  within  the  province  of  the  committee,  but, 
nevertheless,  as  one  of  the  Senators  made  some  suggestion  in  regard 
to  it,  I  will  venture  to  discuss  it. 

The  Senators  will  remember  that  a  large  portion  of  the  land  of  this 
valley  is  already  under  canals,  some  of  which  were  constructed  more 
than  twenty  years  ago,  and  those  canals  have  from  thence  to  the  pres- 
ent time  been  used  by  the  owners  thereof  in  irrigating  their  lands. 
Large  sums  of  money  have  been  expended  by  the  owners  of  these  lands 
in  the  construction  of  their  canals,  and  of  some  of  them  it  is  safe  to 
say  that  unless  their  rights  are  encroached  upon  by  subsequent  appro- 
priators,  they  have  at  all  times,  in  the  natural  flow  of  the  water  in  Salt 
Kiver,  an  abundant  supply  of  water.  Perhaps  30,000  acres  of  the  land 
in  the  valley  is  so  supplied.  From  the  owners  of  these  lands  we  could 
not  expect  a  contribution  of  $20  per  acre  for  water  rights  under  the 
reservoir.  A  much  larger  portion  of  the  land  is  irrigated  by  means  of 
subsequently  constructed  canals  that  do  not  afford  an  abundance  of 
water  at  all  times,  but  which,  nevertheless,  aftbrd  an  ample  supply  to 
raise  a  crop  of  wheat  or  barley,  or  one  or  two  crops  of  alfalfa,  and  in 
some  years,  when  the  rain  fall  is  greatest,  even  more  than  that.  If  the 
Senators  can  realize  this  condition  of  things  they  will  understand  how 
difficult  it  will  be  to  induce  private  capital  to  invest  in  such  an  enter- 
prise. 

The  Chairman.  We  realize  the  diflBculty  fully.  Have  yon  any  plan 
to  suggest  to  meet  it  ? 

Mr.  Hancock.  There  is  a  proposition  which  I  believe  is  practicable, 
although  it  does  not  commend  itself  to  the  judgment  of  all  our  people. 
It  is  this :  Let  Congress  modify  the  Harrison  act  to  such  an  extent 
that  the  legislature  of  our  Territory  may  authorize  our  county  board  of 
supervisors  to  issue  bonds  to  the  extent  of  $1,000,000  j  let  the  whole 
valley  of  the  Salt  be  created  an  irrigating  district,  let  a  board  of  com- 
missioners be  appointed  who  shall  have  the  control  and  management 
of  the  construction  of  the  reservoir,  and  of  the  reservoir  and  the  water 
it  will  contain  after  the  work  of  construction  is  completed ;  let  the  bonds 
be  issued  and  turned  over  to  them  as  they  will  be  required,  and  with 
the  money  derived  from  the  sale  of  them  they  construct  the  reservoir. 
We  suppose  these  bonds  to  be  payable  in  thirty  years  with  interest  at 
the  rate  of  6  per  cent,  per  annum.    Some  means  must  be^  ^iStv^^  ^\^ 
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make  the  sale  of  water  rights  and  the  use  of  the  water  pay  the  interest 
oil  these  bonds  and  eventually  pay  the  bonds;  it  must  be  made  in 
some  way  from  the  laud  that  is  benefited  by  it.  Is  it  not  possible  by 
some  act  of  our  legislature  to  make  this  a  lien  upon  the  270,000  acres  of 
land  that  will  derive  its  permanent  supply  of  water  from  the  reservoir 
to  the  extent  of  $3.50  per  acre  1  This  would  give  us  $945,000.  The  ca- 
nal companies  must  receive  the  water  from  the  commissioners,  and  not 
the  individual  farmers,  and  if  the  canals  paid  to  the  commissioners  50 
cents  per  miners'  inch  per  annum  for  the  water,  it  would  affoi^d  an  in- 
come of  $75,000  per  annum,  which  would  pay  the  interest  on  the  bonds 
and  the  annual  expenses. 

If  this  proposition  could  not  be  made  practicable,  possibly  some  such 
scheme  as  several  States  adopted  to  construct  levees  on  the  Mississippi 
Kiver  could  be  made  ax)plicable. 

The  consummation  of  the  proposition  to  store  water  for  these  lands 
will  add  $20,000,000  to  the  value  of  the  land  in  the  valley,  and  we  can 
afford  $1,000,000,  or  even  $2,000,000,  to  accomplish  it. 

I  will  suggest  another  plan.  Suppose  we  condemn  all  the  existing 
water  rights,  and  agree  to  pay  for  them,  thus  putting  us  all  on  an  even 
footing,  as  though  we  never  had  secured  any  rights  to  the  water.  We 
can  pay  for  the  condemned  rights  with  rights  under  the  new  and  better 
system,  and  sell  to  the  lands  not  properly  supplied,  and  thus  eventnally 
pay  for  the  cost  of  constructing  the  reservoir,  and  secure  a  fund  to  keep 
it  in  repair  for  a  long  period  and  pay  all  expenses  for  maintaining  it. 

The  Chairman.  All  your  suggestions  are  of  value.  Have  you  any- 
thing further  to  state? 

Mr.  Hancock.  Yes.  Where  is  outlying  from  this  valley  on  the  north, 
bordering  on  the  Agua  Fria  Kiver,  and  in  one  sense  forming  a  part  of 
this  valley,  from  75,000  to  100,000  acres  of  as  fine  land  as  any  part  of 
this  valley;  and  here,  again,  on  the  Agua  Fria,  about  45  miles  north  of 
PhcBuix,  we  have  a  natural  place  for  a  reservoir.  At  this  point  the 
course  of  the  river  passes  between  two  perpendicular  bluffs  of  solid 
rock.  On  the  east  side  this  perpendicular  wall  is  75  feet  high,  on  the 
west  it  is  but  30  feet  high;  from  this  height  it  inclines  outward  on  an 
angle  of  45  degrees  for  another  100  feet  in  height,  when  it  again  as- 
sumes the  perpendicular  to  the  height  of  60  feet  more. 

The  east  side  gradually  slopes  back  for  900  feet  or  more  until  it  rises 
to  the  height  of  175  feet.  A  dam  for  a  reservoir  constructed  here  would 
be  oOO  feet  at  the  bottom,  and  at  the  height  of  175  feet  it  would  be  15,- 
000  feet  long.  This  dam  would  back  the  water  up  the  Agua  Fria  at 
least  10  miles  and  up  Castle  Creek  from  its  junction  with  the  Agua 
Fria,  which  is  4  miles  above  the  site  for  a  dam,  probably  4  miles.  At 
the  junction  of  Castle  Creek  with  the  Agua  Fria  the  reservoir  would 
be  api)roximately  100  feet  deep.  This  reservoir  would  contain  from 
twenty -five  to  thirty  billion  cubic  feet  of  water  when  full.  The  Agua 
Fria  and  tributaries  have  the  whole  of  the  south  and  eastern  slopes  of 
the  Bradshaw  Mountains  for  a  water-she(J.  One  hundred  thonsand 
acres  of  land  in  this  locality  would  require  24,000,000,000  cubic  feet  for 
six  months,  and  as  the  summer  rains  on  the  Bradshaw  range  are  suffi- 
cient to  fill  the  reservoir  as  well  as  the  winter  rains,  we  shall  have  an 
abundant  supply  of  water  for  the  land.  These  lands  are  a  portion 
of  the  public  damain,  and  consequently  no  difl&culty  would  be  encoun- 
tered in  devising  a  plan  for  the  construction  of  this  reservoir  with  pri- 
vate capital.  Probably  $750,000  would  be  required  to  construct  the 
dam  and  the  canals  to  convey  the  water  to  the  land. 

The  storage  of  water  for  this  valley  is  the  storage  of  water  for  the  whole 
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of  the  Gila  Valley  to  Yuma.  Already  the  irrigation  of  the  lands  in 
this  valley  has  increased  the  flow  of  water  in  the  Gila  below  in  the  dry 
season.  The  strata  of  the  gravel,  sand,  and  soil  here  act  as  a  sponge, 
absorbing  the  water  that  we  use  in  irrigating,  and,  holding  it  for  a 
time,  gradually  let  it  flow  on  to  the  river  below,  where  it  is  taken  out 
and  used  again  for  irrigating  the  lands  below  us. 

When  this  vast  body  of  water  shall  be  stored  and  poured  out  upon 
this  valley  constantly  through  the  dry  season  it  will  afford  to  the  valley 
of  the  Gila  a  very  much  larger  stream  of  water  than  they  now  get  from 
our  partial  irrigation  of  this  valley. 

In  some  way  all  the  lands  to  be  benefited  by  this  water  storage 
should  be  called  upon  to.  share  in  the  expense.  I  can  not  yet  see  just 
how  it  can  be  done.  Some  legislation  must  be  had  to  enable  us  to  do  it. 
With  my  twenty-five  years'  experience  here  I  should  be  able  to  devise 
some  proper  practicable  plan,  or  at  least  to  make  some  practicable  sug- 
gestions. From  what  I  have  learned  of  the  plan  adopted  for  construct- 
ing the  levees  on  the  Mississippi,  it  would  be  good  here.  If  some  plan 
could  be  devised  by  which  Government  aid  coudd  be  had  without  delay, 
it  would  be  better. 

Adjourned. 


On  Train  from  Phcenix,  Ariz., 

September  5,  1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman)  and  Beagan;   also  Director 
Powell. 

STATEMEHT  OE  W.  E.  OXJILD,  OP  FLOEENCE,  PINAL  COUNTT. 

The  Chairman.  You  may  state  the  condition  of  things  in  your  county 
with  regard  to  irrigation. 

Mr.  Guild.  Pinal  County  has  an  area  of  over  900,000  acres  of  land 
that  are  subject  to  irrigation.  With  a  proper  storage  reservoir  at 
Butte  Canon,  on  the  Gila  Eiver  15  miles  above  Florence,  this  land  could 
all  be  brought  under  cultivation. 

The  Chairman.  Describe  your  reservoir  sites  and  how  the  water 
supply  is. 

Mr.  Guild.  This  reservoir  site  at  Butte  Canon  in  its  narrowest  place 
is  140  feet  wide. 

The  Chairman.  Has  it  been  surveyed  ! 

Mr.  Guild.  Yes. 

The  Chairman.  Have  you  the  survey  ! 

Mr.  Guild.  Yes;  I  have  the  survey  and  maps,  with  the  report  of  the 
surveyor  and  other  reports.  Here  is  the  report  of  the  engineer  [pro- 
ducing]. I  wish  to  say  this,  that  this  report  is  a  mere  synopsis,  and 
that  a  complete  report  will  be  filed  with  the  committee  in  the  course  of 
three  or  four  weeks. 

Our  people  raise  in  this  valley,  as  a  general  thing,  two  crops  a  year; 
that  is,  two  crops  of  potatoes,  or  a  crop  of  barley  and  a  crop  of  corn,  or 
a  crop  of  beans  on  some  land.  In  planting  the  crops  of  potatoes  they 
plant  in  March,  and  they  will  mature  the  last  of  June  or  first  of  July ; 
and  then  they  plant  another  crop  in  August,  and  they  matuie  in  Octo- 
ber. In  barley  they  seed  in  October,  and  it  matures  in  June.  They 
plant  their  com  in  July,  and  it  matures  again  in  OcAjob^x. 
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The  Ghaibman.  At  Florence,  where  you  reside,  is  the  land  and  di- 
mate  suitable  for  raising  grapes  ? 

*  Mr.  Guild.  I  do  not  think  there  is  a  coantry  that  surpasses  it  in 
grape  culture.  The  susceptibility  of  the  soil  there  for  raising  grapes 
is  extraordinary.  There  we  have  raised  the  finest  grapes  I  have  ever 
seen. 

The  Chairman.  What  other  fruits  do  you  raise ;  have  you  tried 
other  kinds  T 

Mr.  Guild.  We  have  fine  orchards  there  of  peaches,  figs,  dates, 
pomegranates,  almonds  and  olives. 

The  OHAiRiycAN.  And  those  fruits  can  be  raised  all  along  through 
the  valley. 

Mr.  Guild.  Yes.  All  the  small  fruits  can  be  raised  there,  but  the 
experiments  in  citrous  fruits  have  not  gone  far  enough  to  speak  aoea- 
rately  with  regard  to  them.  But  there  is  no  country  where  the  fig 
grows  to  such  perfection  as  there.  They  raise  three  crops  a  year,  hk 
that  report  there  is  stated  the  amount  of  land  that  is  under  lrrigatij(Hi 
in  that  county,  and  it  is  10,000  or  15,000  acres. 


STATEMENT  OF  OEOBOE  W.  EEOWN,  OF  FLOEEITCE. 

The  Chairman.  State  your  occupation. 

Mr.  Brown.  I  am  the  editor  of  the  Enterprise,  a  Bepublican  news- 
paper. For  information  with  regard  to  figures  I  shall  have  to  refer 
you  to  the  report.  I  heard  the  testimony  of  Mr.  Guild,  and  from  my 
own  observation  I  can  say  he  has  given  exact  and  correct  information. 
There  are  some  parties  in  the  vicinity  of  Florence  who  are  cultivatiDgd^ 
reus  fruits — the  orange  and  lemon — and  they  give  good  promise.  In  the 
mountains  near  Florence,  above,  the  orange  and  lemon  have  matured. 
There  it  is  much  higher  than  at  Florence. 

The  Chairman.  What  is  the  height  ? 

Mr.  Brown.  About  1,500  feet.  There  is  a  large  amount  of  land 
there  that  can  be  brought  under  cultivation  by  a  reservoir  at  Butte 
Canon. 

The  Chairman.  Have  you  gauged  the  water  ! 

Mr.  Browt^.  It  has  not  been  gauged  accurately ;  but  the  river  flows 
the  year  round. 

Mr.  Guild.  The  water  averages  from  2^  to  12  feet  in  depth,  and  is 
in  width  60  feet. 

The  Chairman.  All  the  year  ? 

Mr.  Guild.  Yes.  That  would  be  the  average  for  the  year. 

Mr.  Brown.  There  is  more  water  in  the  canal  at  Butte  than  could  be 
used.  At  that  point  it  sinks  in  the  sand  and  disappears.  By  ooustructr 
ing  reservoirs  at  Butte  and  impounding  the  flood  water  we  can  have 
water  enough  to  fill  perhaps  five  times  as  many  canals  as  we  have  in 
operation  at  this  time,  and  do  it  the  year  round  without  any  dimiuation 
of  the  flow. 

The  Chairman.  What  is  the  duty  of  water  !  How  much  does  it  take 
to  irrigate  an  acre  ? 

Mr.  Brown.  I  do  not  think  that  has  been  demonstrated  there,  be- 
cause we  have  had  such  an  abundance  of  water.  There  is  no  restrictioB 
upon  its  use ;  they  allow  it  to  flow  all  the  time. 

The  Chairman.  That  will  ruin  the  land. 

Mr.  Brown.  It  has  not  done  so  up  to  this  time.  It  is  injuriouB,! 
knoWf  but  still  the  wat/ex  of  tU^  Gila  Biver  at  flood  time»  •cw4q6  ^oW 
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A  sediment,  a  silt  that  fertilizes  the  land  very  mach.  Consequently, 
Hie  more  they  caltivate  and  irrigate  the  land,  the  more  fertile  it  be- 
Bomes. 

Mr.  Guild.  I  now  present  a  set  of  photographs  of  the  proposed 
reservoir  site  and  dam  at  Butte,  to  accompany  the  map  and  report. 

•Mr.  Brown.  So  far  as  our  climate  is  concerned  it  is  very  similar  to 
(bhe  climate  throughout  the  Gila  Valley,  with  the  exception  that  we  do 
not  have  such  extreme  heat  as  they  do  in  a  lower  altitude,  although  we 
have  it  hot  enough. 

The  Chairman.  Is  it  healthful! 

Mr.  Brown.  I  think  it  is  very  healthful;  one  of  the  most  health- 
Col  climates  we  have  in  this  land. 

The  Chairman.  Do  you  have  consumption  there  f 

Mr.  Brown.  ISo.  As  far  as  my  experience  has  gone,  my  health  and 
tihat  of  my  family  has  been  better  than  it  was  in  California,  although 
I  resided  there  a  good  many  years. 

STATEMEirr  OF  J.  H.  STOUT,  OF  FLOEENCE. 

The  Chairman.  You  may  make  a  statement  of  what  you  know  of 
this  matter. 

Mr.  Stout.  I  came  out  here  last  year  for  my  health.  I  used  to  be 
the  agent  here  for  all  the  Indians  in  the  Territory.  I  wish  to  say  that 
the  land  is  not  better  in  Florence  than  it  is  in  PhcBnix,  though  the 
vater  is  infinitely  better.  The  water  at  PhcBuix  is  brackish,  and  at 
Florence  it  is  fresh.    That  is  all  I  wish  to  say. 

STATEMENT  OF  J.  H.  HUELET,  OF  FLOEEKCE. 

The  Chairman.  You  may  make  a  statement  with  regard  to  the  irri- 
gation about  Florence. 

Mr.  Hurley.  The  Gila  Eiver  has  two  sections,  the  upper  and  the 
lower.  The  upper  Gila  Eiver  extends  from  the  Black  Eange  of  mount- 
ains westward  to  the  Buttes,  some  400  miles;  the  lower,  from  theButtes 
to  tiie  confluence  with  the  Colorado  Eiver.  These  two  sections,  geo- 
graphically, geologically,  and  climatic,  you  may  say,  are  very  difterent. 
In  the  upper  portion  a  large  area  is  covered  with  vegetation  and  timber 
growth,  from  mere  brush  of  various  kinds  in  the  low  lands  to  the  most 
gigantic  pines  in  the  Black  Eange  and  Finos  Altos  Mountains.  In  that 
portion  of  Arizona  farming  can  be  conducted  without  irrigation,  having 
Ifiurge  rains  in  the  summer  season  and  heavy  snow-falls  in  the  winter. 
I  have  seen  3  feet  of  snow  on  a  level.  In  the  western  portions  all  farm- 
ing is  conducted  by  irrigation,  the  rainfall  not  having  been  suf&cient 
to  produce  crops  in  any  year  from  1870.  The  upper  portion  of  this 
lower  section  is  the  one  in  which  I  am  interested.  We  have  a  large 
number  of  water-rights  already  established,  and  I  file  with  you  a  map 
of  the  Territory,  showing  these  water-rights  at  Mesa,  Phcanix,  and 
Florence.  They  are  marked  in  red  lilies  on  the  map.  This  map  also 
shows  the  proposed  reservoir  site  at  Butte.  That  is  marked  in  red. 
It  also  shows  a  proposed  canal  from  that  to  the  land  that  it  covers. 
At  Florence  and  in  its  vicinity  we  have  water-rights  that,  including  the 
Indian  lands,  are  sufficient  to  irrigate,  if  properly  cared  for  at  this 
time,  about  300,000  acres  of  land.  Probably  50,000  acres  of  that  are 
in  the  Indian  reservation.  Much  of  the  land  is  not  cultivated  at  this 
tiiMy  nor  is  it  cleared  up. 
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Tbe  gentlemen  who  have  been  examined  filed  a  map  showing  this 
reservoir  site  at  Butte,  and  I  will  file  another  that  simply  illustrates 
the  same  thing,  but  it  will  supplement  the  other.  There  can  be  con- 
structed there  a  reservoir  of  large  dimensions,  at  a  distance  of  about 
30  miles  from  Butte  and  the  mouth  of  the  San  Pedro.  This  canon  varies 
in  width  from  a  quarter  of  a  mile  to  a  mile  near  Butte,  and  4  miles  long, 
with  several  caJaons  coming  into  it  at  various  places.  That  reservoir 
will  furnish  water  enough  to  irrigate  a  very  large  portion  of  the  land 
that  the  gentlemen  have  referred  to,  south  and  west  of  Florence.  The 
watershed  of  the  Gila  Kiver  extends  from  Butte  to  the  Black  Bange. 
Map  No.  2,  I  file,  shows  this.  In  the  Black  Eange  and  Pines  Altos 
Ranges  there  are  unsurveyed  lands  with  timber  on  them ;  bat  under 
existing  regulations  in  the  past  years  the  timber  has  been  cut  off  and 
destroyed,  immense  quantities  of  it,  which  is  said  to  have  been  used  in 
the  construction  of  railroads,  though  taken  ostensibly  for  mining  pur- 
poses. There  has  been  a  large  number  of  saw-mills  running  there,  and 
they  have  destroyed  vast  quantities  of  timber.  If  that  continues  it 
will  destroy  our  water-shed.  Therefore  the  protection  of  this  timber 
on  the  mountains  is  very  desirable,  the  land  not  being  fit  for  farming 
land.  I  would  say  that  the  Gila  River  has  two  annual  rises;  one  in 
July  and  August,  from  the  rains  in  the  mountains,  and  one  in  February 
and  March,  from  the  melting  snows  in  the  Black  Range  of  mountains. 

The  report  submitted  by  Mr.  Guild  is  as  follows: 

To  the  Special  Senate  Committee  on  Arid  Lands: 

Sirs:  The  undersigned  committee,  appointed  by  the  board  of  supervisors  to  fhmish 
data  coucerninf;  the  resources  of  JPinal  Connty  for  submission  to  your  committee, 
have  been  unable,  through  lack  of  time,  to  compile  as  complete  a  report  as  the  im- 
portance of  the  subject  demands,  but  beg  leave  to  present  the  following  statement  of 
facts,  with  accompanying  maps  and  photographic  views,  and  to  state  that  at  a  futaro 
date  a  more  complete  report  will  be  submitted  for  your  consideration. 
We  have  the  honor  to  be,  with  greatest  respect, 

Richard  E.  Sloan,  Chairman. 
William  E.  Guild,  Secretary* 
James  M.  Hurley, 
Peter  R.  Brady, 
William  H.  Benson, 
Joseph  H.  Kibbey, 
George  W.  Brown, 

CommitttL 
Florence,  Ariz.,  August  31, 1889. 


political  organization. 

Pinal  Connty  was  originally  formed  from  portions  of  Pima,  Maricopa,  and  Yavapai 
Counties  by  act  of  the  legislative  assembly  of  the  Territory  of  Arizona,  approved 
February  I,  1875.  In  the  year  1881  the  Territorial  legislature  passed  an  act  organ- 
izing the  connt^^  of  Gila  from  portions  of  Pinal  and  Maricopa  Counties,  leaving  Pinal 
County  bounded  and  described  as  follows,  to  wit: 

Commencing  at  a  point  whore  the  eastern  line  of  range  No.  1  east  intersects  the 
second  standard  parallel  south,  being  the  southeast  corner  of  Maricopa  County ;  thenee 
east  on  the  second  standard  parallel  south  to  a  point  where  such  standard  parallel 
south  intersects  the  eastern  line  of  range  No.  18  east ;  thence  north  on  the  eastern  line 
of  range  No.  18  east  to  a  point  where  such  line  intersects  the  Gila  River ;  thence  down 
the  Gila  River  to  a  point  at  the  junction  of  the  Gila  River  with  the  San  Pedro ;  theoce 
in  a  direct  line  to  a  point  250  yards  east  of  the  place  where  the  Mineral  Creek  Mill 
stood  in  February,  1881 ;  thence  in  a  direct  line  to  a  mountain  known  as  the  "Water 
Shed,"  which  lies  about  one-half  mile  east  of  Pinal  Ranch ;  thence  to  a  point  wherea 
direct  line  drawn  from  the  Water  Shed  Mountain  to  where  the  month  of  Tonto 
Creek  intersects  the  northern  line  of  township  No.  1  north;  thence  west  on  the  north 
line  of  township  No.  1  north  to  a  point  where  such  line  interseota  the  eastern  line  (d 
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TangeNo.  7  east;  thence  south  on  the  eastern  line  of  range  No.  7  east  to  a  point  where 
saoh  line  intersects  the  southern  line  of  township  No.  2  south ;  thence  west  on  the 
southern  line  of  township  No.  2  south  to  a  point  where  such  line  intersects  the  Gila 
River ;  thence  down  the  Gila  River  to  a  point  where  such  river  intersects  the  eastern 
line  of  range  No.  1  east ;  thence  south  on  the  eastern  line  of  range  No.  1  east  to  a 
point  where  such  line  intersects  the  second  standard  parallel  south  to  place  of  begin- 
ning.* 

By  reference  to  the  map  it  will  be  seen  that  Pinal  is  one  of  the  central  tier  of  coun- 
ties, which  embrace  the  largest  area  of  farming  land  in  the  Territory.  It  contains 
5,368  square  miles  or  3,435,520  acres,  one-third  of  which  could  be  made  productive  by 
a  systematic  storage  of  the  surplus  water  now  running  to  waste. 

The  Gila  River  enters  Pinal  on  her  eastern  boundary,  lowing  southwest  for  20 
miles,  where  it  is  joined  by  the  San  Pedro  River,  which  enters  the  county  at  its 
southeast  comer.  From  the  point  of  conjunction  the  river  flows  in  approximately  a 
western  course  for  a  distance  of  82  miles  to  the  western  boundary  of  the  county. 

The  San  Pedro  Valley  lies  on  both  sides  of  the  river  of  that  name  and  Is  40  miles 
long  by  an  average  width  of  2  miles.  Not  more  than  10,000  acres  of  this  valley  have 
been  put  under  cultivation. 

From  a  point  on  the  Gila  River  5  miles  west  of  the  mouth  of  the  San  Pedro  for  a 
distance  of  25  miles  no  farming  is  attempted  on.  either  bank  of  the  river,  and  could 
not  be  made  profitable  if  so  attempted,  owing  to  the  narrowness  of  the  valley,  which 
in  this  place  takes  the  form  of  a  gorge  varying  in  width  from  1,000  feet  to  2  miles,  its 
naiTowest  point  being  at  the  buttes  15  miles  oast  of  Florence.  From  this  point  the 
Gila  Valley  proper  begins  and  widens  out  rapidly,  embracing  all  of  the  western  por- 
tion of  the  county. 

This  valley  can  be  irrigated  from  a  storage  reservoir  locat-ed  at  the  buttes  eco- 
nomically and  with  an  unfailing  supply  of  water. 
»     It  embraces  an  area  of  921,600  acres  of  irrigable  land,  the  title  to  90  per  cent,  of 
which  remains  in  the  United  States  Government.    This  land  would  come  into  market 
immediately  shoald  the  Government  take  measures  to  supply  it  with  water. 

The  population  of  Pinal  County  at  the  present  time  is  about  5,000,  but  with  the 
whole  of  the  Gila  Valley  under  cultivation  it  would  support  an  agricnltural  popula- 
tion of  50,000  people,  with  an  equal  number  in  her  cities  and  villages. 

The  following  shows  the  assessed  valuation  of  property  for  the  past  three  years, 
with  rate  of  taxation  : 

Year  1887,  assessed  valuation,  $1,701,802.48 ;  rate  per  $100  valuation,  S2.70.  Year 
1888,  assessed  valuation,  $1,830,170.30  ;  rate  per  $100  valuation,  $2.63.  Year  1889,  as- 
sessed valuation,  $1,813,135.62 ;  rate  per  $100  valuation,  $2.75^. 

It  is  confidently  asserted  that  should  the  whole  of  the  Gila  Valley  be  put  under  a 
moderate  degree  of  cultivation  the  assessed  valuation  of  property  would  be  increased 
to  $20,000,000  and  the  rate  of  taxation  correspondingly  lowered. 

PRODUCTS. 

But  very  few  years  have  elapsed  since  the  industry  of  the  farmer  in  this  valley  was 
solely  directed  toward  the  production  of  the  few  simple  requisites  of  home  consump- 
tion, and  if  its  horticultural  possibilities  were  thought  of  at  all  they  intruded  as 
pleasant  dreams  only. 

Beyond  the  production  of  hay  and  cereals  little  sOlvance  was  made  until  a  few 
years  ago,  when  experiments  in  fruit- culture  were  undertaken  in  a  small  way  and 
with  varied  results. 

SufiBcient  is  now  known  to  form  the  basis  of  intelligent  calculation  of  the  desira- 
bility and  value  of  the  many  species  in  cultivation  for  the  guidance  of  those  about 
to  cultivate  land. 

The  grape  is  especially  adapted  to  this  soil  and  climate,  and  it  reaches  almost  per- 
fection in  quantity  and  quality  of  growth.  Unusual  saccharine  qualities  are  devel- 
oped, which  are  especially  desirable  for  table  use  and  in  rasin-making.  Nearly  every 
variety  of  grape  so  far  tested  grows  luxuriantly  in  this  valley,  and  it  is  clearly  evi- 
dent that  raisin-culture  is  destined  to  become  a  prominent  industry  of  the  valley. 
Two  and  often  three  crops  of  grapes  grow  in  a  single  season,  and  ripe  grapes  have 
been  picked  from  the  vines  in  limited  quantities  early  in  January,  but  such  incidents 
are  rare.  The  fig  thrives  remarkably  well,  bears  heavily,  withstands  neglect,  and  is 
»  source  of  great  profit  to  growers.  From  two  to  four  crops  per  year  are  gathered. 
It  bears  the  second  season  and  sometimes  the  first  from  the  cuttings. 

The  apricot,  peach,  plum,  prune,  nectarine,  pear,  early  apple,  quince,  mulberry, 
date,  pomegranate,  cherry,  and  all  the  small  fruits  and  berries  are  grown,  while 
almonas,  walnats,  and  pecans  thrive  exceptionally  well.  Culture  of  the  citrus  fruits 
has  been  undertaken  only  recently,  and  at  this  time  it  promises  to  become  a  success. 

*  Section  12,  paragraph  366,  Compiled  Laws  of  the  Territory  of  Arizona.  * 
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Several  orange  orchards  will  be  planted  the  coming  winter,  and  it  is  believed  that  a 
little  care  during  the  iirst  season  will  insure  their  growth. 

The  absence  of  fogs  and  nightly  dews  is  a  formidable  obstacle  to  the  existence  of 
the  destrnctive  and  nnsighfcly  scale  bug,  and  the  fruits  of  this  valley  are  ail  bright 
and  clean. 

The  season  is  several  weeks  in  advance  of  that  of  southern  California,  which  gives 
fruit-growers  an  appreciated  advantage  in  the  early  markets.  All  the  usual  agricult- 
nral  products  of  the  temperate  zone  are  easily  produced  here,  the  long  seasons  giving 
a  succession  of  crops  that  double  or  treble  the  productive  value  of  the  land.  Wheal: 
and  barley  are  largely  produced,  although  they  are  amongst  the  least  profitable  crops 
under  the  irrigating  system.  A  careful  estimate  of  the  cost  of  carrying  through  to  a 
marketable  condition  a  iield  of  wheat  or  barely,  including  rent  on  the  value  of  the 
land,  fixes  $13  as  the  average. 

Wheat  yields  about  1,500  pounds  per  acre,  and  therefore  costs  85  cents  per  cental 
and  barley  yields  about  1,800  pounds  per  acre,  and  costs  75  cents  per  cental,  leaving  a 
very  slight  margin  of  profit. 

Alfalfa  is  the  most  productive  and  profitable  forage  pjant  in  the  valley,  and  pro- 
duces, under  different  conditions,  from  1  to  3  tons  of  hay  per  acre  at  each  cutting,  and 
from  four  to  six  cuttings  per  year. 

It  costs  to  produce  a  cutting  of  alfalfa  after  it  is  well  established  as  follows : 

Irrigating  per  acre $1.25 

Cutting : 50 

Stacking 75 

Cost  per  acre 2.50 

In  exceptional  instances  as  high  as  4  tons  of  alfalfa  hay  per  acre  have  been  cut,  and 
five  or  six  cuttings  made  in  a  single  season,  but  this  is  more  than  double  the  average.  • 

The  home  market  aftbrded  by  the  adjacent  mining  camps  has  consumed  the  surplus 
products  of  the  valley  in  pjist  years,  but  the  constantly  increasing  acreage  coming  into 
cultivation  will  encourage  the  exportation  of  the  large  fruit  product  that  must  form 
the  principal  industry  of  the  valley. 

MINERAL  HILL. 

Going  northwest  from  the  town  of  Florence  the  course  of  the  Gila  River  is  trav- 
ersed lor  some  miles  over  an  alluvial  soil  well  watered  and  under  cultivation.  After 
leaving  the  river  the  country  becouies  broken  into  small  hills  of  alluvial  wash  and 
conglomerate;  the  foot-hills  proper  of  the  mountains  are  underlaid  with  granite, 
through  which  veins  of  (piartz  traverse  in  a  northwesterly  and  southeasterly  direc- 
tion.    This  ([uartz  is  associated  with  a  high  grade  of  cnperiferous  ore. 

The  heart  of  this  district  where  the  mines  are  situated  is  porphyry,  which  has  been 
pushed  up  throngli  the  granite  undcrly,  forming  hills  of  very  precipitous  and  rugged 
character  in  which  the  mineral-bearing  leads  are  situated,  having  a  trend  from  north- 
east to  southwest,  arc  well  defined  and  in  place,  and  can  be  followed  with  ease  by  their 
croppings  which  are  very  prominent  to  a  great  distance.*  These  croppiugs  are  of 
quartz  and  iron  and  in  many  instances  project  themselves  above  the  surface  several 
feet  in  height.  The  district  is  remarkable  from  the  ease  by  which  a  lead  can  be  fbl- 
lowed,  in  many  instances  some  thouvsands  of  feet.  These  croppings  are  of  themselves 
valuable  ore,  and  are  an  unerring  index  of  what  exists  underneath  the  surface. 

In  all  instances  the  formation  and  leads  are  solid  and  in  place,  requiring  little  or 
no  timbering  ;  their  position  is  sneh  that  they  can  be  attacked  easily  and  eccnomic- 
ally  by  either  tunnel  or  level.  Both  formation  and  leads  are  very  near  a  vertical, 
having  but  a  slight  pitch  or  inclination  ;  the  surface  is  covered  to  somo  extent  with 
brush  and  grass  with  a  plentiful  supply  of  scrub  timber  sufficient  for  all  fuel  pur  poeefl. 
Mineral  Hill  ])resents  the  ap])earfince  of  an  immense  porphyry  out-crop  surrounded  by 
a  semicircle  of  granite  and  syenite  reaching  from  the  northwest  to  the  southeast  of  tiie 
district,  cut  by  gulches  of  varying  depth,  in  the  principal  ones  of  which  there  ismn- 
ning  water  most  of  the  year. 

IRRIGATING  STATISTICS. 


Prfictically,  in  Pinal  County  there  are  two  irrigation  districts,  the  Gila,  above 
Florence,  a<id  the  San  Pedro  country.  I  inclose  a  ])encil  tracing  showiiior  the  rela- 
tive location  of  (he  various  ditches  in  and  around  Florence,  prepared  by  Joseph  E 
Kibbey,  siH>erintendent  of  the  Florence  Canal  Company,  to  whom  I  am  indebted  for 
the  following  data  concerning  irrigation  in  this  county. 
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Beginning  just  below  the  oaflon,  aboatlS  miles  above  Florence,  the  ditohea  oocar* 
in  the  following  order : 


Name. 


On  the  north  8id&-^ 

Moore's 

McClellan 

Sharp 

StUOA 

The  Swiss 


Length. 

Acres. 

MUei, 

3 

300 

3 

300 

3 

160 

4 

300 

2 

200 

Kame. 


On  the  other  side— 

Brash , 

Florenoe  

Montezuma 

Pat  Holland 

Alamo  AmadUa...... 

Brady 

AdamsYille 

White 

Walker  and  Dempsey 


Acres. 


400 

60,000 

1,000 

1,000 

1,000 

1.000 

1,000 

200 

300 


All  the  above  ditches  are  private  property,  except  the  Florence,  Montezuma,  and 
Alamo  Amarilla,  which  are  incorporated. 

There  are  three  private  ditches  on  the  Gila  above  Riverside  and  below  the  San 
Pedro,  as  follows : 


Nama 

Length. 

Acres. 

Name. 

Length. 

Acres. 

Shields 

Miles. 

480 
480 

Brennaman  &  Go.............. 

Miles. 

320 

Winkleman 

On  the  San  Pedro,  west  side,  and  in  th^ir  order  np  stream,  are  the  following 
ditches:  ' 


Name. 


Lattin 

Harrington 

Swiifgle 

Waterman  No.  1 
Waterman  No.  2 


Length. 

Acres. 

MUes. 

I 

80 

li 

480 

2 

480 

n 

320 

H 

320 

Name. 


Bates  .. 
Pnsch., 
Dodson 
Cook... 
Brown  . 


Acres. 


160 
640 
320 
200 
160 


These  are  all  private  ditches.  About  half  of  the  land  covered  by  the  above  ditches 
except  the  Florence  is  in  actual  cultivation.  The  Florence  Canal  Company  Las  a  capi- 
tal stock  of  $500,000^  The  canal  emerges  from  the  river  at  a  rocky  point  about  1^  miles 
below  the  ca&on  known  as  the  Buttes.  Eighteen  miles  of  the  main  canal  have  been 
constructed  and  contracts  for  the  remaining  15  miles  have  been  made.  Fifteen  miles 
of  laterals  and  service  ditches  are  constructed.  The  main  canal  has  a  capacity  equal 
to  a  flow  of  440  cubic  feet  per  second,  and  is  so  constructed  that  it  can  easily  be  en- 
larged and  its  capacity  increased. 

The  company  contemplates  the  building  of  storage  reservoirs,  one  of  which,  at 
least,  will  be  completed  this  summer.  It  will  be  situated  about  15  miles  south  of 
Florence,  will  cost  |100, 000,  and  have  a  storage  capacity  of  8,000,000,000  gallons  of 
water.  There  is  a  large  catchment  basin  tributary  to  the  reservoir,  so  that,  with  lit- 
tle trouble  or  expense,  the  reservoir  can  be  filled  at  least  once  and  possibly  twice  a 
year,  independently  of  the  river  supply.  There  is  in  cultivation  under  this  canal 
6y000  acres. 

The  Florence  Canal  Company  has  in  contemplation,  as  a  part  of  its  system,  the  con- 
strnction  of  two  reservoirs,  one  for  storage  purposes,  about  midway  of  the  line  of 
their  canal,  the  other  at  the  Buttes  by  means  of  a  dam.  This,  however,  will  in  no 
manner  interfere  with  the  construction  of  more  extensive  works  that  will  furnish  an 
abundant  supply  of  water  for  a  very  large  area  of  land  not  reached  by  their  canal. 

AdjonmecL 
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The  following  statements  were  received  and  ordered  filed : 

REPORT  FROM  YAVAPAI  COUNTY. 
[Filed  by  the  Governor,  Hon.  Louis  Wolfley.] 

In  compliance  with  the  request  made  by  yon  in  your  letter  dated  June  3,  1889,  the 
board  of  Hiipervisors  of  Yavapai  Coanty  issued  a  circular  through  the  daily  press,  a 
copy  of  which  is  hereto  annexed.  The  board  regrets  to  say  that  not  a  single  reply 
has  been  received  by  it  from  any  individual  or  district  directly  interested  in  irriga- 
tion. The  report  of  Lieut.  A.  O.  Brodie,  engineer  in  charge  of  the  Walnut  Grove 
Water  Storage  Company's  property  in  this  county,  is  herewith  forwarded  to  you, 
with  the  prints  accompanying  the  same.  Will  you  please  place  them  before  the 
Senate  committee  f 

Lieut.  W.  A.  Glassford,  United  States  signal  officer,  informs  the  board  that  all  the 
information  he  is  able  to  give  has  already  been  placed  in  your  hands. 

The  lack  of  interest  shown  in  this  matter  by  the  people  of  Yavapai  County  shonld 
not  be  taken  as  an  indication  of  a  lack  of  storage  facilities  nor  of  a  scarcity  of  land 
which  can  be  irrigated  and  be  made  valuable. 

It  is  probably  presumed  that  the  natural  advantages  of  Yavapai  County  and  the 
necessities  of  the  southern  counties  will  cause  the  Senate  committee  to  investigate 
for  itself  the  vast  possibilities  which  now  lie  dormant  in  our  mountains  and  valleys. 

The  board  of  supervisors  beg  leave,  through  your  excellency,  to  extend  to  the  Sen- 
ate committee  a  cordial  invitation  to  visit  the  city  of  Prescott  and  county  of  Yava- 
pai, and  if  this  is  accepted  will  place  at  the  disposal  of  the  committee  every  facility 
to  enable  it  to  investigate  the  subject-matter. 

STATEMENT   OF   ALEXANDER  O.  BRODIE,  OP  SAHUARO,  CHIEP  ENGINEER  OP  THE  WAI/- 

NUT   GROVE  WATER  STORAGE  COMPANY.  • 

[Made  to  the  board  of  supervisors  of  Yavapai  Connty.] 

In  reply  to  a  communication  from  the  clerk  of  your  board  of  date  Aagnst  7,  1889, 
containing  copy  of  certain  proceedings  of  the  board,  I  have  the  honor  to  submit  for 
your  consideration  the  following  remarks  on  water  storage  in  this  Territory,  as  ex- 
emplified in  the  successful  establishment  of  a  dam  andreservoirby  the  Walnut  Grove 
Water  Storage  Company. 

This  coni])any  has  constructed  on  the  Hassayampa  River,  35  miles  distant  from 
Prescott,  a  dam  of  j^ranite  with  outside  walls  12  feet  thick,  the  center  being  filled 
with  loose  rubble  stone,  covered  on  the  upstream  face  with  a  skin  of  two  thick- 
nesses of  3-incli  plank,  a  layer  of  tarred  felt  being  placed  between  the  two,  the  out- 
side layer  being  thoroughly  caulked  and  painted  with  paraffine  paint,  the  jointalong 
bed  rock  and  at  the  ends  being  thoroughly  cemented  with  hydraulic  cement.  This 
dam  is  110  feet  hi<jjh,  135  feet  thick  at  base,  12  feet  thick,  and  410  long  on  top  line, 
and  is  built  in  a  thoroughly  solid  and  stable  manner. 

The  water  is  carried  through  the  dam  for  use  by  two  20-inch  pipes  placed  in  a  tun- 
nel cut  through  solid  rock  HO  feet  below  the  top  of  dam,  these  pipes  opening  from  a 
perpendicular  tower,  built  out  from  the  face  of  the  dam,  of  8  by  8  timbers  well 
bolted  together,  with  gates  which  can  be  closed  at  will,  enabling  the  pipes  to  be 
cleaned.  A  waste-way  has  been  cut  through  rock  at  the  west  end  of  the  dam  of  di- 
mensions 5  by  25  feet  to  carry  off  the  overflow. 

The  batter,  on  the  up  stream  face  of  the  dam,  is  68  degrees,  with  an  apron  or  offset  at 
12  feet  below  the  lower  gate  in  the  tower.  About  9,000  yards  of  loose  rock  has  been 
placed  behind  the  dam  and  against  the  lower  face  as  a  precautionary  measure. 

The  reservoir  formed  by  the  construction  of  this  dam,  when  full,  holds  4,444,534,864 
gallons  of  water,  covers  an  area  of  527^  acres,  and  receives  the  drainage  of  about  500 
square  miles  of  territory,  mostly  in  a  mountainous  country  subject  to  heavy  snow- 
falls in  the  winter  and  to  heavy  showers  during  the  summer  months.  Floods  will 
fill  the  reservoir  full  at  least  three  times  during  the  year.  The  water-shed  being  of 
mostly  bare  of  granite  mountains,  the  water  from  melted  snows  and  rain-fall  very 
quickly  finds  its  way  to  the  river  and  is  impounded  in  the  reservoir. 

Under  ordinary  circumstances  the  Hassayampa  is  but  an  insignificant  stream,  but 
rises  to  grand  proportions  during  a  heavy  freshet. 

The  primary  object  in  the  construction  of  this  dam  and  reservoir  was  to  hydraulic 
certain  bars  on  the  lower  river,  with  the  ulterior  one  of  conducting  the  water  stored 
out  on  the  desert  for  irrigating  purposes.  The  successful  prosecution  of  the  work 
has  shown  conclusively  what  can  be  done  in  the  way  of  water  storage  in  Arizona,  as 
it  is  to  be  supposed  that  that  wliich  can  be  done  on  one  small  stream  subject  to  freshet* 
can  be  done  on  almost  all  others,  reservoir  and  dam-sites  being  equally  available. 
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This  eompany  is  at  present  engaged  in  the  construction  of  a  service  dam  14  miles 
below  the  reservoir,  to  which  point  the  water  is  allowed  to  flow  down  the  river-bed, 
w^hen  it  is  to  be  raised  32  feet  into  a  flume. 

I  have  not  in  my  possession  sufficient  data  from  which  to  give  the  cost  of  construc- 
tion of  the  main  dam,  but  should  judge  that  it  would  reach  to  nearly  half  a  million 
dollars. 

Any  extended  system  of  irrigation  inaugurated  in  this  Territory  must  almost 
wholly,  from  the  nature  of  the  country,  depend  upon  water  storage  for  its  success. 
Artesian  water  may  yet  be  found,  though  it  is  doubtful,  while  pumping  water  from 
wells  for  the  purpose  of  irrigation  is  a  costly  experiment. 

All  streams  flowing  from  the  mountains  to  the  plains  are  subject  to  heavy  floods, 
the  waters  of  which  if  stored  in  proper  reservoirs  would  be  sufficient  to  reclaim 
many  thousand  acres  of  desert  land,  utterly  worthless  without  irrigation.  Such  a 
system  inaugurated  on  the  Agua  Fria  would  reclaim  land  equal  to  any  in  the  Terri- 
tory. On  this  stream  and  its  tributaries  three  large  reservoirs  could  be  constructed, 
from  which  the  water  would  flow  in  the  river-bed  to  the  head  of  the  necessary  canal, 
at  which  point  a  small  service  dam  would  divert  the  water  from  the  channel  into  the 
canal  and  thus  to  the  land  to  be  reclaimed. 

Suitable  sites  could  be  selected  on  the  Verde,  the  Salt,  Tonto  Creek,  the  Gila,  and 
the  San  Pedro  for  reservoirs,  which,  if  constructed  and  the  water  flowing  in  these 
streams  during  floods,  now  going  to  waste,  impounded,  would  more  than  quadruple 
the  amount  of  water  now  taken  from  them  for  irrigating  purposes.  Nearly  all  the 
available  land  in  Arizona  can  be  reclaimed  by  a  proper  system  of  water  storage. 

STATEMENT    OF    EDWARD    B.    MOSELEY,   ASSISTANT    SURGEON    U.  S.  ARMY,   OP    FORT 

WHIPPLE,   PRESCOTT. 

In  the  popular  mind  the  name  of  Arizona  has  been  so  long  associated  with  torrid 
heat,  lawless  whites  and  hostile  Apaches,  venomous  reptiles  and  poisonous  insects, 
that  anything  that  may  be  said  in  favor  of  this  Territory  as  an  agricultural  region 
will  be  received  with  doubt  and  considered  with  prejudice.  It  is  a  fact,  however, 
that  large  portions  of  this  Territory  have  advantages  in  salubrity  of  climate  and  pro- 
ductiveness of  soil  so  great  that  in  time  a  great  and  prosperous  community  will  live 
and  flourish  in  what  is  now  popularly  known  as  the  desert.  These  changes  have 
already  commenced,  aud,  destined  to  rapid  increase,  have  been  eflected  by  means  of 
irrigation  or  the  artificial  application  of  water  to  the  soil.  It  is  the  oldest  system  of 
tillage  known  to  man.  The  water  being  at  all  times  under  the  control  of  the  culti- 
vator, lands  where  this  system  is  pursued  support  a  dense  population,  for  there  is  no 
failure  or  partial  failure  of  crops.  Through  irrigation  9.000,000  acres  of  land  in 
Algeria  have  within  a  few  years  past  been  reclaimed,  and  the  arid  belt  of  Arizona, 
long  known  as  part  of  the  Great  American  Desert,  is  rapidly  being  changed  into  a 
great  farming  and  fruit  region.  Those  who  have  not  seen  or  studied  irrigation  have 
no  idea  of  its  advantages.  Any  farmer  would  consider  the  value  of  his  land  doubled 
if  he  could  have  the  power  to  cause  the  rains  to  come  to  his  fields  in  such  quantities 
and  at  such  times  as  he  should  direct.  Almost  exactly  this  power  is  held  by  the  culti- 
vator who  lives  in  an  arid  region.  He  makes  his  own  weather ;  he  is  almost  indepen- 
dent of  the  clouds,  as  far  as  his  own  particular  portion  of  the  country  is  concerned. 
The  water  he  uses  is  annually  gathered  from  the  sides  of  the  mountains,  scores  and 
hundreds  of  miles  away.  This  is  an  established  fact.  There  are  now  thousands  of 
acres,  principally  in  the  valleys  of  the  Salt  and  Gila  Rivers,  bearing  crops  that  rival 
in  luxuriance  those  of  the  valley  of  the  Nile.  The  amount  of  land  which  will  be  re- 
claimed in  the  counties  of  Maricopa,  Pinal,  and  Yuma  when  the  canals  now  in 
process  of  construction  are  completed,  will  probably  approach  1,000,000  acres. 
How  far  the  water-supply  can  be  extended  is  a  matter  of  much  importance.  In  India 
and  Spain  one-third  of  the  arable  lands  are  cultivated  by  impounding  the  waters  of 
the  storm  floods.  Thus  far,  with  the  exception  of  the  water-storage  reservoirs  built 
at  Walnut  Grove,  Yavapai  County,  nothing  has  been  done  in  this  direction  in  Arizona. 

The  Gila  and  Salt  Rivers  during  the  flood  season  pass  enough  water  into  the  Col- 
orado River  to  increase  the  amount  of  reclaimed  land  three  or  four  fold.  In 
both  these  rivers  are  cafions  which  make  almost  natural  storage  reservoirs  where,  by 
building  dams,  the  flood-water  could  be  impounded  and  made  to  do  its  duty  in  add- 
ing millions  of  acres  to  the  arable  dominion  of  the  Territory.  On  this  subject  I 
quote  Lienti^nant  Glassford,  of  the  United  States  Signal  Corps,  who  says: 

*^  The  ta4)le  of  the  average  monthly  rain  fall  shows  the  distribution  to  be  plenty  in 
the  mountains  and  almost  none  in  the  so-caUed  desert  valleys.  It  should  not  fail  to 
be  noted  in  connection  with  the  rain-fall  that  the  points  of  observation  are  not  on 
the  tops  of  the  mountains  nor  high  up  on  their  slopes,  but  in  the  most  cases  in  valleys 
or  cafions.  It  is  no  uncommon  sight  to  observe  heavy  rains  on  the  summit  of  ridges, 
and  from  them  flows  great  volumes  of  water,  while  at  the  point  the  rain-gnage  is 
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located  perhaps  not  a  sprinkle  wonld  fall.  It  is  for  this  reason  that  the  data  only 
represents  the  least  approximate  quantity  of  the  actual  rain  fall.  Admitting  that 
suthcient  water  falls  ui>on  the  elevated  plateaus  of  Arizona,  it  remains  only  to  collect 
it  in  reservoirs  and  distribute  it  by  canals  to  change  the  delusion  of  the  mirage  into 
the  actual  delights  of  the  oasis.  The  observing  traveler  is  also  forced  to  note  the 
jutting  stone  walls  of  cafions,  forming  natural  abutmente  for  storage  dams,  between 
which  these  mountain  streams  How.  By  artificially  completing  these  partial  dams 
the  immense  supply  of  water  that  now  pours  in  floods  and  later  sinks  in  sandy 
channels  would  be  preserved  for  the  soil  that  only  awaits  its  influence  to  bring  forth 
abundant  harvest.'^ 

The  productions  of  these  arid  or  desert  lands  when  artificially  supplied  with  water 
include  every  variety  of  vegetation,  cereals,  grasses,  fruits,  flowers,  trees,  shrubs,  and 
vegetables  known  to  the  semi-tropical  zone.  There  is  not  a  month  in  the  year  when 
fresh  vegetables  and  fruits  can  not  be  had  in  the  Salt  and  Gila  Valleys. 

Grain  yields  from  2,000  to  3,500  pounds  per  acre ;  deciduous  fruits  from  three  to 
four  years  old  an  average  of  ;  00  pounds  per  tree ;  and  all  fruits  ripen  in  this 
section  from  two  to  four  weeks  earlier  than  in  Southern  California.  Grapes  are 
especially  a  productive  and  profitable  crop.  InTumaand  Maricopa  Connties  they 
ripen  several  weeks  earlier  than  in  California,  while  the  yield  is  fully  as  large.  The 
climate  is  particularly  adapted  to  the  production  of  raisins,  owing  to  the  absence  of 
rain,  fog,  and  dew  during  the  drying  season,  and  many  thousands  of  raisin-^ape  vines 
have  been  set  out  during  the  past  two  years.  Alfalfa,  being  the  most  profitable,  has 
supplanted  all  other  grasses.  Besides  the  large  quantities  grazed  there  is  cat  in  the 
Salt  River  valley  annually  60,000  tons,,  which  is  fed  to  cattle  on  the  spot  or 
shipped  to  supply  the  diflerent  towns  and  mining  camps  in  the  Territory.  With  ad- 
ditional railroad  facilities  this  crop  will  be  innch  increased. 

Irrigation  is  no  new  thing  in  Arizona.  The  recent  developments  made  by  Mr. 
Frauk  Cushing,  under  the  authority  of  the  Smithsonian  Institution  and  the  patronage 
of  Mrs.  Hemingway,  of  Boston,  proves  beyond  question  that,  centuries  ago,  the  Salt 
River  Vallej'  contained  a  population  of  probably  300,000  souls  supported  by  agricult- 
ure. There  can  be  traced  to-day  upon  the  surface  their  ancient  water-ways,  through 
which  in  the  past  water  was  applied  to  the  soil  of  that  valley,  and  by  farming  support 
was  furnished  to  over  a  quarter  of  a  million  people.  The  valley  of  the  Gila  shows  the 
remains,  if  anything,  of  larger  and  more  elaborate  systems  of  irrigation.  Thus  is 
established  that  the  agricultural  resources  of  Arizona  were  recognized  and  utUized 
by  a  pre-historic  race  of  industrious  and  progressive  people.  It  has  been  estimated 
that  in  the  valleys  of  the  Colorado,  Salt,  and  Gila  Rivers  there  are  fully  2,000,000 
acres  of  arable  land.  These  rivers  carry  an  abundance  of  water  to  reclaim  all  these 
lands,  but  irri<;ating  canals  and  storage  reservoirs  must  be  constructed. 

It  is  j^ratifvinj?  to  note  that  Congress  has  taken  action  on  the  subjects  of  irrigation 
and  tb(^  re(;laiiiati(ni  ot*  desert  lauds  b.v  making  an  appropriation  to  commence  sur- 
veys for  the  establishment  of  locations  for  storage  reservoirs  and  canals.  This  is  a 
most  important  question,  vitally  affecting  the  future  of  Arizona.  There  are  here 
fully  2;'), 000,000  acres  of  land,  the  most  productive  on  the  continent,  which,  if  they 
can  be  reclaimed,  will  make  homes  for  1,000,000  people.  The  remarkable  fact  that 
agricultural  land  is  actually  becoming  scarce  in  the  United  States  is  at  last  becoming 
apparent,  and  tb(^  assistance  of  the  General  Government  in  bringing  the  so-called 
desert  lands  of  the  Southwest  into  a  condition  to  support  in  comfort,  by  agriculture, 
a  portion  of  the  crowded  population  in  the  eastern  portions  of  the  country  is  greatly 
needed.  Gri^at  advances  have  been  made  by  the  enterprise  of  the  citizens  of  this 
region  who  liave  by  their  labors  under  great  difficulties  turned  a  portion  of  the  desert 
into  an  oasis,  but  to  fully  develop  the  country  is  required  the  expenditure  of  large 
amounts  of  money  in  the  building  of  storage  reservoirs  by  means  of  which  the  lands 
already  redeemed  can  be  preserved  from  the  effects  of  occasional  mid-summer  droughts, 
and  many  thousands  of  additional  acres  put  under  cultivation  and  made  the  homes  of 
man.  The  establishment  by  the  Government  of  the  facts  that  the  precipitation  of 
moisture  during  the  year  is  sufficient,  if  preserved  and  used  for  irrigation  during  the 
dry  season,  to  make,  an  absolute  certainty  of  all  crops  that  were  put  in  and  the  loca- 
tion of  the  proper  ])laces  for  the  dams  to  hold  this  great  supply  of  water  that  now 
goes  to  waste  would  result  iu  the  erection  of  these  works  by  capitalists  from  other 
sections  of  the  country,  foreign  capital  being  now  timid  and  the  enterprise  being  too 
costly  for  the  energetic  aiul  hard-working  population  who  have  settled  in  and,  so  far, 
remarkably  developed  the  country  by  the  canal  systems  which  have  been  within  their 
ability  to  ])erfect. 

The  Indian  question,  so  long  the  bugbear  which  prevented  the  development  of 
this  Territory,  now  happily  quieted  by  the  successful  exertions  of  the  Army,  woald 
become  entirely  a  thing  of  the  past  were  the  desert  lands  placed  in  a  condition  to 
support  the  population  of  agrieulturists  that  would  so  rapidly  flock  to  them  were  the 
internal  improvements  in  the  way  of  reservoirs  and  canals  completed  that  have  been 
so  well  commeuced  by  the  act  of  Congress  in  providing  for  the  prelimiiAiry  steps  of 
survey  and  hydrographic  engineering. 
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Tucson,  Ariz.,  September  5, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman)  and  Keagan;  also  Director 
Powell. 

STATEMENT  OF  F.  H.  GOODWIN,  OF  TUCSON. 

The  Chairman.  Have  you  made  any  report  with  regard  to  irrigation 
in  this  Territory  ? 

Mr.  Goodwin.  Tes. 

The  Chairman.  Have  you  it  heref 

Mr.  Goodwin.  Yes. 

The  Chairman.  Will  you  file  it  with  the  committee  t 

Mr.  Goodwin.  With  your  permission,  I  will  do  so. 

The  Chairman.  State  generally  what  the  report  contains. 

Mr.  Goodwin.  It  contains  the  opinion  of  our  people  as  to  the  possi- 
bility of  the  reclamation  of  our  arid  lands,  what  the  land  produces  when 
irrigated,  and  the  fact  that  it  has  no  value  without  irrigation.  It  also 
shows  the  feasibility  of  locating  sites  for  reservoirs,  and  gives  the  re- 
sults of  fruit  planting  in  the  portions  of  the  county  irrigated. 

The  Chairman.  What  streams  have  you  in  this  county? 

Mr.  Goodwin.  We  have  besides  the  Santa  Cruz — our  most  important 
river — a  small  mountain  stream  in  the  southern  portion  called  the  So- 
Doita.  It  carries  a  good  deal  of  water  at  flood  seasons.  There  is  also 
the  Arivaca  and  the  Babaquivari. 

The  Chairman.  Is  there  much  irrigation  going  on  in  the  county  f 

Mr.  Goodwin.  Comparatively  little.  We  have  probably  4,000  acres 
of  laud  that  could  be  irrigated,  and  have  nearly  that  much  under  irri- 
gation. 

The  Chairman.  What  crops  do  you  raise  here  f 

Mr.  Goodwin.  Without  irrigation  we  raise  none ;  with  irrigation  we 
raise  corn,  barley,  rye,  wheat,  alfalfa,  lucern,  potatoes,  beans,  and 
sorghum ;  in  fact,  all  the  grains,  and  all  sorts  of  fruit  from  the  peach  to 
the  olive,  and  all  kinds  of  berries. 

The  Chairman.  Do  you  raise  oranges  heref 

Mr.  Goodwin.  Yes;  we  have  here,  within  15  miles  of  this  town, 
oranges  growing  nicely,  but  they  are  an  experiment  yet.  We  can  not 
say  that  we  grow  oranges,  but  we  know  that  the  other  fruits  produce 
large  crops. 

The  Chairman.  Does  your  report  designate  the  points  where  water 
could  be  stored  ? 

Mr.  Goodwin.  Yes;  not  so  fully,  though,  as  we  intended,  because 
the  time  given  was  short.  We  have  surveyors,  however,  now  looking 
for  locations,  and  we  propose  to  forward  to  your  committee  hereafter 
the  information  they  obtain,  if  we  are  permitted  to  do  so. 

The  Chairman.  We  would  be  glad  to  receive  it.  Are  those  loca- 
tions for  reservoirs  on  public  or  private  laud  f 

Mr.  Goodwin.  On  public  land,  as  we  understand  it.  One  portion  of 
the  basin  will  probably  cover  land  for  which  the  United  States  has 
given  a  patent  to  an  individual.  We  have  thirty-six  irrigating  ditches 
covering  .S,000  acres  of  land,  aggregating  56  miles  in  length.  There 
are  several  canals  now  in  course  of  construction.  Two  of  them  are  of 
considerable  magnitude.  One  is  at  Santa  Cruz  and  one  near  town. 
We  expect  to  irrigate  all  this  table-land  that  you  see  around  here. 

The  Chairman.  Has  irrigation  ever  been  practiced  to  a  larger  ex- 
tent than  it  now  is  by  the  people  who  resided  here  before? 
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Mr.  Goodwin.  Yes ;  we  find  the  ruins  of  their  canals,  ditches,  and 
reservoirs  everywhere.  On  my  farm  the  lines  of  the  old  irrigation 
works  traverse  quite  a  considerable  part  of  it.  I  sold  my  farm  recently, 
however,  and  should  not  now  speak  of  it  as  mine.  The  water  taken  on 
it  is  taken  from  the  Santa  Cruz,  but  evidently  the  water  taken  on  it  in 
past  ages  was  water  from  the  plain. 

The  Chairman.  Have  you  any  evidence  as  to  the  period  of  time 
when  those  ancient  works  were  constructed? 

Mr.  Goodwin.  No  ;  though  we  know  that  it  must  have  been  in  the 
stone  age,  as  we  find  implements  of  stone — the  axe  and  hammer,  etc. 

The  Chmrman.  Are  there  any  traditions  among  the  Spaniards 
here  as  to  the  irrigating  works! 

Mr.  Goodwin.  None  whatever.  They  were  built  by  a  race  entirely 
unknown  to  the  Indian  tribes  who  now  inhabit  this  country.  The 
Mexicans  have  no  traditions  whatever  on  the  subject.  There  are  no 
remains  except  the  hieroglyphics  on  the  rocks  and  the  stone  imple- 
ments to  which  I  have  referred. 

Senator  Keagan.  Has  anybody  ever  been  able  to  interpret  those 
hieroglyphics! 

Mr.  Goodwin.  No.  You  find  the  hieroglyphics  all  around  here, 
some  of  them  on  the  edge  of  Tucson,  half  a  mile  from  the  city. 

Senator  Reagan.  Then,  from  the  ruins  which  you  say  exist,  it  is 
probable  that  this  part  of  the  county  was  once  densely  populated? 

Mr.  Goodwin.  We  hold  that  all  this  valley  and  all  this  tableland 
at  one  time  supported  a  dense  population.  We  have  irrigating  i'itches 
that  were  originally  created  in  1690. 

Senator  Reagan.  Does  the  land  produce  as  good  crops  as  it  ever 
did! 

Mr.  Goodwin.  Yes;  I  think  better. 

Senator  Keagan.  There  is  no  failure  of  crops! 

Mr.  Goodwin.  None,  wh(^n  we  have  water  enough. 

Senator  Keagan.  Have  you  made  an  estimate  of  the  amount  of  land 
about  this  valley  that  can  be  irrigated! 

Mr.  Goodwin.  Yes;  we  think  about  2,000,000  acres  can  be  irrigated. 
We  take  our  estimates  from  the  surveys  made  by  the  United  States 
surveyors.  Where  the  laud  has  not  been  surveyed  we  take  them  by 
general  measurement. 

Senator  Keagan.  You  think  you  have  water  enough  to  irrigate  that 
much  f 

Mr.  Goodwin.  Yes.  It  was  done  before.  The  lines  are  plain  to 
show  where  it  was  done.  In  very  few  instances  can  we  trace  the 
canal  to  its  source — to  the  reservoir  where  it  was  filled. 

Senator  Keagan.  Wbat  amount  of  wheat  can  you  produce  here  from 
irrigated  land  ? 

Mr.  Goodwin.  Thirty  to  40  bushels  to  the  acre.  Under  favorable 
conditions  we  can  produce  40  bushels. 

Senator  Keagan.  State  wbat  you  get  of  cereals  and  other  crops! 

Mr.  Goodwin.  We  get  400  bushels  of  potatoes  to  the  acre,  60 
bushels  of  corn,  40  busliels  of  wheat,  and  40  bushels  of  barley  under 
ordinarj^  cultivation.  The  yield  would  be  greater  with  improved  ira- 
l)leTnents  and  conditions.  1  desire  to  state  that  we  here  hold  that  our 
country  is  i)eciiliarly  adapted  to  the  growing  of  fruits — the  peach,  apple, 
quince,  pear,  pomegranate,  and  olive — in  fact  all  the  fruits  that  grow 
in  tropical  countries ;  and  our  fruit  has  as  good  flavor  as  any  fruit  ever 
eaten. 

The  following  is  the  paper  referred  to  by  Mr.  Goodwin: 
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REPORT  ON  PIMA  COUNTY. 

The  citizens  of  Pima  County,  Ariz.,  have  the  honor  to  present  to 
you  the  following  facts  and  statistics  in  connection  with  the  reclama- 
tion of  arid  lands  in  this  county.  Examination  shows  conclusive  evi- 
dence that  all  level  lands  in  southern  Arizona  have  at  one  time  been 
cultivated  under  a  system  of  irrigation  by  storage  of  water  in  reser- 
voirs, the  remains  of  which,  as  well  as  of  the  ditches  and  canals  con- 
veying water  onto  these  lands,  are  yet  to  be  seen  and  can  be  traced 
for  long  distances.  And  at  this  day,  when  the  farmer  commences  the 
cultivation  of  new  lands,  his  plow  turns  up  stone  implements  used  by 
a  long-gone  race  of  men,  who  tilled  the  soil  which  we  now  use,  seeking 
to  reclaim  again  from  the  desert.  The  ax,  hammer,  lamp,  and  the 
band-mill,  etc.,  of  stone,  and  the  earthen  vessels  for  household  purposes 
are  common  and  can  be  seen  in  almost  every  house.  Beyond  all  ques- 
tiou  the  whole  of  southern  Arizona  teemed  with  a  dense  population 
whose  pursuits  were  wholly  agricultural.  The  arid  lands  of  our  county 
were  cultivated  by  a  people  who  thoroughly  understood  the  value  of 
irrigation.  Who  they  were  we  know  not.  The  only  record  left  by  them 
is  the  remains  of  their  canals  and  reservoirs  and  the  hieroglyphics  on 
the  rocks,  which  doubtless,  if  they  could  be  deciphered,  would  tell  of  a 
prosperous  people.  The  skilled  engineer  of  to-day  finds  in  construct- 
ing his  ditches  and  levels  frequent  occasion  to  utilize  the  labors  of  this 
long-forgotten  people,  who  carried  water  where  he  now  seeks  to  do  the 
same. 

The  climatic  conditions  of  southern  Arizona  are  such  now  as  doubt- 
less they  were  then,  that  without  irrigation  agricultural  pursuits  can 
not  be  followed.  This  fact  was  recognized  by  the  missionary  fathers, 
who  in  the  year  1690  settled  in  this  valley.  They,  before  building 
churches,  taught  the  Indians  how  to  build  dams  and  reservoirs,  three 
of  which — El  Cumoso,  Missional,  and  Del  Eey — are  in  use  to  this  day, 
irrigating  in  part  the  same  lands  which  have  been  under  continuous 
cultivation  for  two  hundred  years.  Much  of  this  land  has  grown  two 
crops  each  year  during  the  whole  period. 

There  are  in  the  valley  of  the  Santa  Cruz  Eiver  and  on  the  table 
lauds  lying  in  the  great  basin  between  the  Santa Eita  Mountains  on  the 
south  and  the  Eiucon  Mountains  on  the  east,  the  Santa  Oatalina  Mount- 
ains on  the  north  and  the  Amole  and  Sierrita  Mountains  on  the  west, 
over  1,000,000  acres  of  arid  land  which  are  arable  and  can  be  brought 
under  cultivation  by  making  dams  at  points  which  are  more  fully 
shown  by  maps  and  measurements  made  by  this  committee  for  your 
information.  We  call  your  attention  especially  to  the  map  of  a  pro- 
posed dam  at  a  point  about  25  miles  southeast  of  Tucson,  which  alone, 
if  built,  will  bring  under  cultivation  more  than  100,000  acres  of  good 
land  which  now  lies  idle  and  unproductive.  All  this  land  is  now  of 
practically  no  value,  as  no  crop  can  be  grown  thereon  without  being 
irrigated. 

Sites  for  reservoirs  can  be  found  at  various  points  on  the  east  and 
west  sides  of  the  Sierrita  Mountains.  There  is  a  very  fine  site  for  a 
reservoir  northeast  of  the  United  States  military  reservation  at  Fort 
Lowell,  7  miles  from  Tucson,  at  the  Sabino  Canon,  which  has  storage 
capacity  for  several  billion  gallons  of  water,  sufficient  toirrigate  all  the 
land  lying  to  the  east  and  north  of  Tucson,  in  the  basin  spoken  of  before. 

This  committee  finds  by  consulting  the  best  authority  (United  States 
surveys  as  far  as  made  and  by  measurements  where  not  made)  that 


462  IRRIGATION   AND    RECLAMATION   OF   ARID    LANDS. 

there  are  over  2,()()0,0()0  acres  of  the  best  of  land  in  this  couuty  lying  idle 
for  the  want  of  water  to  irrig^ate  it.  That  this  water  c»u  be  stored 
there  can  be  no  doubt.  The  average  rain-fall  for  five  years,  as  shown 
by  the  report  of  Mr.  E,  R.  VVetmore,  in  charge  of  the  United  States 
meteorological  station  at  Tucson,  is  11.71  inches  in  the  valley.  The 
precipitation  on  the  mountains  is  more  than  four  times  as  great  as  it  is 
in  the  valley,  where  the  station  is  established. 

The  probable  cost  of  constructing  dams,  reservoir,  and  canals  to  bring 
these  lands  under  cultivation  will  not  exceed  $1,000,000.  The  lands  at 
]>rcaent  are  of  no  value,  but  if  by  means  of  storing  the  rain-fall  they  can 
be  irrigat<3d  they  become  at  once  valuable  for  all  times.  Our  lands  are 
adapted  to  the  growth  of  all  the  fruits  of  the  temperate  and  semi-tropi- 
cal regions.  The  peach,  pear,  apricot,  nectarine,  pomegranate,  i^ple, 
quince,  fig,  olive,  and  the  plum  do  exceptionally  well  and  produce  the 
best  of  fruit,  which  ripens  a  month  earlier  than  in  California.  The  grape 
grows  thriftily  and  often  gives  two  crops  per  year,  and  ripens  at  a  time 
w  hen  we  have  no  rain,  so  enabling  us  to  convert  the  grapes  into  raisins 
at  a  nominal  expense.  Under  favorable  con<litions  the  product  of  lands 
well  cultivated  is  as  follows:  Barley  yields  50  bushels  per  acre,  wheat 
yields  30  bushels,  and  corn  50  bushels  i)er  acre,  potatoes  400  bushels, 
and  beans  40  bushels  per  acre.  Barley  and  wheat  when  sown  for  hay 
return  an  average  of  2  tons  per  acre.  Alfalfa  (lucern)  after  being  well 
set,  can  be  cut  six  times  per  year,  yielding  in  the  aggregate  12  tons  per 
acre.  Hay  is  worth  $12  per  ton;  grain  90  cents  per  bushel,  and  pota- 
toes $1.20  per  bushel. 

If  the  Government  will  make  the  necessary  surveys  and  withdraw 
from  entry  and  settlement  only  the  lands  embraced  in  the  basins  of  the 
proposed  reservoirs,  ])rivate  enterprise  will,  we  think,  soon  solve  the 
prol)leni  of  water  storage  in  Arizona,  increasing  the  value  of  lands  from 
nothing  to  an  assessed  value  of  $50  per  acre.  (The  lands  in  the  vicinity 
of  Tucson,  under  cultivation,  being  irrigated,  are  now  assessed  for  taxes 
at  $50  per  acre.)  Where  lands  are  thoroughly  cultivated  experience 
shows  that  1  miner's  inch  is  sufficient  to  irrigate  6  acres  of  land,  which, 
when  planted  to  grain,  beans,  hay,  or  fruits,  need  to  be  irrigated  once  in 
thirty  days.  For  alfalia  land  should,  to  produce  the  best  results,  be  ir- 
rigated every  fifteen  days,  requiring  1  miner's  inch  for  every  3  acres. 

The  castor  bean  grows  here  to  be  a  tree  reaching  6  inches  in  diameter 
and  a  height  of  15  feet,  yielding  2 J  bushels  of  beans  to  the  tree.  The 
tree,  when  protected,  lives  four  or  iive  years. 

There  are  in  all  12,000  fruit-trees  in  bearing,  producing  the  best  of 
fruit,  full  in  size  and  delicious  in  flavor.  There  are  3,000  ^ape-viues 
in  bearing,  with  1,500  cuttings  one  yciir  old.  The  grape  comes  into 
bearing  in  three  years  from  the  planting  of  the  cutting  and  in  two  years 
from  the  planting  of  the  rooted  vines. 

The  culture  of  fruit  in  this  county  is  an  entirely  new  enterprise,  and 
from  the  success  attained  by  the  experiments  made  bids  fair  to  become 
one  of  the  chief  industries  of  this  section. 

In  the  valley  of  the  Santa  Cruz,  from  Calabasas  to  Tucson,  there  \s 
under  cultivation  about  3,000  acres,  yielding — 

5,62«ton8ofhay 867,5:« 

844,000  pounds  of  com - 12,^7? 

1,374,000  pouiulH  of  wheat  and  barley 20,tilU 

300,000  pounds  of  potatoes fi,!)"." 

280,000  pounds  of  beans ^,4jX' 

300,000  pounds  of  vegetables ir>.W 

26,000  pounds  of  red  pepper - I,6c0 

Total  value  of  product 131,9i)l 
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On  the  Rillito  Creek,  east  of  Tacson,  500  acres  of  land  are  under  cul- 
tivation, producing — 

850  tons  of  hay >10,200 

265,000  pounds  of  barley 3,975 

80,000  pounds  of  UeaDs  ..p 2,400 

100,000  pounds  of  potatoes 2,000 

Total  value  of  product 20,575 

At  Crittenden,  Bedington,  and  other  points  lands  are  cultivated  to 
some  extent  with  the  same  results  as  reported  above.  There  are  thirty- 
six  ditches,  of  a  total  length  of  52  miles,  used  in  irrigating  these  lands. 
The  above  products  were  grown  from  July,  1888,  to  July,  1889.  The 
grain  and  potato  crops  were  planted  in  1888,  the  hay  1889,  as  our  lands 
produce  two  crops  a  year,  sowing  grain  in  December  and  Jatiuary 
and  com,  beans,  and  potatoes  in  July  and  August,  harvesting  hay 
and  grain  in  May  and  June,  and  other  crops  in  October,  November,  and 
December,  excepting  alfalfa  hay,  which  is  cut  each  month  from  April 
to  September.  During  the  months  of  October,  December,  and  January 
alfalfa  fields  are  pastured,  it  keeping  green  and  growing  slowly  during 
three  months.    This  crop  is  destined  to  be  the  great  hay  crop  of  Arizona. 

This  committee  has  received  protests  from  prominent  men  in  all  sec- 
tions of  the  county  against  the  repeal  of  the  desert  land  act,  so  far  as 
Arizona  is  concerned.  Arizona  being  wholly  arid,  and  having  been 
lurgely  benefited  by  the  reclamation  of  arid  lands  under  this  law,  we 
most  respectfully  ask  you  to  lend  us  your  aid  in  preserving  this  law. 

We  append  the  report  of  one  of  our  best  orchardists,  which,  gives  in 
detail  the  method  of  cultivation  and  the  product  of  fruit-trees  in  this 
section. 

Bespectfully  submitted. 

Francis  J.  Heuey,  Chairman. 
John  A.  Black. 
Brewster  Cameron. 
F.  H.  Goodwin,  Secretary. 


San  Rafael  Ranch, 
Lochiel,  Ariz.,  August  14,  1889. 

Sir:  Yours  of  the  13th  instant  just  received.  In  the  next  mail  I  will  send  you  all 
the  data  I  can.  Will  copy  down  number  and  varieties  of  trees  in  the  large  orchard ; 
also  the  number  and  varieties  I  have,  how  many  in  bearing,  age,  etc.;  all  of  interest 
that  I  can. ,   If  there  is  any  part  you  do  not  wish  to  use,  cut  it  out. 

One  nectarine  tree  had  on  it,  by  actual  count  of  Colin  and  myself,  eighty-four  nec- 
tarines, every  one  perfect;  one,  thirty -two,  and  seven  other  trees  from  one  dozen  up 
to  two  dozen.  The  largest  nectarines  measured  8^  inches  around,  from  stem  end  to 
blossom  end,  and  7^  inches  around  the  other  way.  I  did  not  weigh  any ;  am  very 
sorry  I  did  not.  I  think  there  are  some  pretty  large  ones  on  the  trees  yet.  If  there 
are,  will  weigh  and  tell  you. 

Four  peach  trees  have  quite  a  good  many  on ;  two  not  many.  The  ones  on  the  four 
trees  I  think  will  be  very  fine  in  size. 

I  think  it  will  be  very  interesting  to  know  of  the  success  of  fruit-culture,  etc.,  in 
our  county,  and  after  all  is  reported  and  gotten  together  I  would  be  much  pleased  to 
know  the  result  of  inquiries. 
Respectfully, 

Alice  F.  Cameron. 

Hon.  F.  J.  Heuey, 

Chairman  dHzena*  Committee,  Tucson,  Ariz, 
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San  Rafasl  Banoh, 
[Orchard  planted  by  Mr.  Brewster  Cameron,  1888.] 


Varieties. 


Apple  (snmmcr,  fall,  and  winter) 

Apricot  (osHurt't'd) 

Cherry  ((iarly  and  late) 

FIk  (white  Adriatic) 

Nectarine  (assorted) 

Olive 

Peach  (early  and  late) 

Pear  (asAortod) ^ 

Pome(;ranato  (assorted) 

Prune  (assorted) - 

Quinces  -. 

American  mulberry 

Almonds 

English  walnut 

White  walnut  (butternut)  .." , 

FUbortH 

Italian  chestnuts — , 

Pecan _• 

Total 


Total. 


176 


34 

None. 

15 

Kane. 

12 

None. 

2 

Ncnifi. 

9 

5 

6 

None. 

24 

4 

16 

1 

8 

4 

10 

2 

2 

None. 

2 

Nona 

3 

N(me. 

10 

1 

2 

% 

2 

N«Be. 

2 

None. 

2 

xMonA. 

l>eML 


2D 


[Fruit  trees  planted  1889.— Alice  F.  Cameron.] 


Apple  (summer,  fall,  and  winter) 

Apricot 

Ffg 

Olive 

Peach  (assorted) 

Pear 

Plum 

Bnssian  mulberry , 

English  walnut 

Paragon  chestnut  (American) 

Total 

GRAPE  VINB8. 
Eastern : 

Brighton 

Concord 

"Warden 

"Wyoming  red , 

Total , 

California: 

Muscat  of  Alexandria , 

Black  Prince , 

Golden  Chasselaa , 

Total 

Planted  in  1889 

Planted  in  1888 

Total 


38 

Kohb. 

2 

None. 

5 

2 

1 

None. 

6 

1 

5 

None. 

4 

Nona 

1 

None. 

3 

None. 

2 

1 

67 

4 

2 

2 

2 

2 

8 

None. 

10 

4 

3 

17 

2 

92 

6 

33 

None. 

125 


[Fruit  trees  planted  in  spring  of  1^.] 


Governor  Wood,  in  1889  bore  1  pint  very  lino  large  cherries - 

Sweet  cherry  trees,  Napoleon , 

Sour  cherry  trees : 

May  Duke 

Empress  Eugenia,  in  1889,  bore  over  1  pint  of  finest  large  sour  cherries  I  ever  saw, 

rich  and  good 

Bartlett  pear 

Peach 

Nectarine 

Poach  or  nectarine 


Total 


None. 
None. 

N(«e. 

None. 
None. 
None. 
None, 
None. 


The  above  peach  and  nectarine  trees  I  raised  from  seeds  sent  to  me  by  General 
Simon  Cameron,  of  IIarrisbnr<r,  Pa.  I  received  the  seeds  in  tbe  fall  of  1884  and 
planted  them  at  once  (in  Sei)tembor).  The  yonng  trees  came  up  in  the  spring  of  1885. 
I  cut  them  back  and  transplanted  them  in  18S8.  In  1889,  at  four  years  of  age,  nine 
of  these  trees  bore  as  line  nectarines  as  I  have  ever  aeeii  or  tasted* 
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NOTES  ON  FRUIT. 

The  color  of  fruit,  a  dark  purple  red  ;  flesb,  greenish  white,  very  delicious.  Pit 
quite  small.  The  other  trees  ripened  their  fruit  from  one  to  two  weeks  later.  Fruit 
yellow,  shaded  bright  dark  red ;  flesh  yellow  white,  very  slightly  tinged  with  green ; 
very  fine. 

June  bugs,  and  a  small  bug  or  beetle,  gray  with  some  red  on  it,  were  very  destruc- 
tive to  this  fruit,  eating  voraciously  at  the  nectarines  as  soon  as  they  could  flud  the 
fruit  begin  to  soften.  On  two  nectarines  there  were  twenty-three  June  bugs  cauglit 
and  killed. 

Six  peach  trees  are  now  in  bearing,  raised  from  seed  sent  me  by  General  Cameron. 
The  fruit  is  very  smooth,  and  increases  fast  in  size — promising  to  be  exceedingly  fine 
fruit.  The  trees  have  been  kept  trinmied  to  low,  bushy  heads.  Each  year  they 
will  be  trimmed  back  half  of  the  previous  year's  growth.  Without  an  annual  short- 
ening-in,  the  peach  is  a  short-lived  tree.  To  prune  them  carefully  and  judiciously 
keeps  them  in  bearing  many  years.  ^ 

I  do  not  know  the  names  of  the  varieties  of  the  peaches  and  nectarines  of  which  I 
planted  the  seeds,  the  trees  from  which  are  now  bearing.  General  Cameron  said  that 
it  was  exceedingly  fine  fruit.  , 

In  this  locality  1  find  the  mulberry,  apricot,  nectarine  and  peach  trees,  and  grape 
vines,  make  the  most  luxuriant  growth.  (The  apricot  trees  planted  this  year,  1881), 
have  made  a  growth  of  very  nearly  6  Icet.  The  grape  vines  have  grown  some  4  feet, 
some  8  feet. ) 

Next  follow  the  apple  and  cherry,  figs,  pear,  and  j)lum.  English  walnuts  and  the 
chestnuts  grow  rapidly.  For  every  tree  and  vine  1  had  holes  dug  3  feet  in  diameter 
and  2  feet  deep. 

The  climate  and  soil  are  fine,  and  will,  with  most  ordinary  care,  produce  a  good 
crop  of  fruit  each  year  after  the  trees  come  into  bearing.  With  good  care,  watch- 
fulness, and  careful  pruning,  the  fruit-yield  will  be  simply  enormous. 

In  California  grape  vines  are  so  trimmed  that  they  are  8elf-su]>porting,  no  trellises 
being  used  as  a  general  thing,  the  vine  growing  thick  and  kept  to  within  a  few  feet 
of  the  ground,  the  bearing  branches  each  year  spreading  out  and  drooping  over,  so 
that  some  of  the  bunches  of  grapes  rest  on  the  ground  and  ripen  there. 

This  system  of  culture,  I  am  satisfied,  will  not  do  for  Arizona.  The  rainy  seasons  for 
California  and  Arizona  come  at  a  different  time  of  the  year.  Our  rains  come  when 
our  grapes  begin  to  ripen,  or  rather  before,  but  fast  up  to  and  into  September.  The 
ground  is  hot  and  moist ;  this  with  the  midday  heat  will,  I  believe,  rot  every  bunch 
of  grapes  that  touches  the  ground.  I  think  vines  will  do  better  trained  up  about  5 
feet  or  even  less.     Posts  and  smooth  wire  will  make  good  trellises. 

I  irrigate  lay  fruit  trees  and  vines  with  a  hose  in  midsummer  once  every  two  weeks. 
In  spring  and  early  fall  once  a  month. 

No  rose  plants,  even  of  the  most  delicate  and  tender  varieties,  need  any  winter 
covering.  I  have  a  bed  of  thirty  choice  varieties  which  bloom  with  great  profusion 
from  early  April  to  late  November. 

ORCHARDS  IN  COCHISE  COUNTY. 

Three  years  ago  Mr.  William  Graeff,  who  resides  at  the  foot  of  the  west  Huachnca 
Mountains,  planted  seventy-five  fruit  trees  and  about  thirty-five  grape  vines.  This 
year  the  trees  were  heavily  laden  with  fruit,  except  the  apple  and  pear  trees,  which 
are  slower  in  growing  to  maturity  in  this  country,  as  well  as  in  the  east  or  in  Califor- 
nia.    He  planted  apple,  pear,  plum,  apricot,  cherry,  and  peach  trees. 

Among  the  grape  vines  he  has  the  flame-colored  Tokay,  Muscat  of  Alexandria, 
Black  Hamburg,  Mission,  and  White  Hamburg.  These  grape  vines  were  laden  with 
magnificent  bunches  of  as  fine  grapes  as  1  ever  saw  or  tasted  anywhere. 

Mr.  Graeff  j>ipeshis  water  for  irrigation  from  a  spring  about' a  quarter  of  a  mile 
from  his  orchard.  The  water  runs  into  two  large  wooden  troughs,  or  as  he  calls  them 
tanks,  from  there  into  his  orchard ;  the  water  of  course  can  be  turned  ofl'  or  on  at  will 
in  the  orchard. 

The  apricot  and  poach  trees  yielded  particularly  large  crops.  The  frn  i  t  was  of  large 
size  and  of  the  finest  flavor. 

About  five  miles  farther  north  along  the  same  range  of  mountains  is  a  fine  orchard 
of  Messrs.  William  Simmons  and  B.  F.  Heslep.  These  gentlenuMi  sot  out  their 
orchard  two  years  ago.  Thej'  bought  their  trees  in  California.  At  I  ln^  t  iuie  of  i>]ant- 
ing  these  trees  were  two  years  from  the  graft.  The  orchard  consists  of  two  hundred 
trees  of  the  following  kind:  One  hundred  peach  tiet's;  twenty  cherry  trees;  twenty 
])ear  trees;  twenty  plum  trees ;  twenty  apricot  trees;  twenty  apple  trees.  The  or- 
chard is  irrigated  by  water  run  in  thmugh  shallow  ditchew  from  a  spring  quite  clpsQ 
by.    The  holes  for  the  trees  were  dug  2  ft^et  dee|)  and  nearly  '6  Jcei  in  cli^iu^tef, 
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Remembering  that  this  orchard  was  planted  only  two  years  a^^o  it  is  simply  aston- 
ishing what  an  enormous  crop  of  fruit  was  harvested  this  year. 

Among  the  peaches  the  early  Crawford,  and  a  superb  white  flesh  crimson  covered 
peach,  were  the  best  of  the  early  variety.  No  California  orchardist  could  possibly 
show  better  specimens  of  fruit  of  the  varieties  these  gentlemen  plant'Cd. 

The  land  on  which  this  orchard  is  planted  was  very  stony,  not  only  small  stones 
but  in  many  places  good-sized  rocks.  Many  wagon  loads  of  rocks  were  hauled  away 
and  many  remain,  tliongh  more  will  be  taken  ofi\  The  land  is  fine  and  rich  since 
irrigated. 

Among  the  trees  bearing  fruit  this  year  the  peach  and  apricot  bore  the  heaviest 
crop. 

I  believed  that  grapes  mast  be  grown  on  trellises  iu  Arizona,  owing  to  oar  rainy 
season  coming  at  a  different  time  to  that  of  California,  but  siuce  visiting  Mr.  Graefi's 
place  I  am  convinced  that  trellises  are  not  a  necessity,  as  Mr.  Graeff  has  his  vines 
tied  to  stakes.  The  body  stem  of  the  vines  is  aboat  24  inches  high  ;  from  this  height 
of  stem  the  yearly  growth  sprouts  out  and  hangs  over,  umbrella  shape. 

The  fruits  of  these  two  orchards  were  sold  in  Tombstone,  Binbee,  Uarshaw,  and  other 
places.  Every  pound  of  fruit  brought  8  cents,  whether  sold  at  home  at  the  orchard 
or  taken  away  to  be  sold,  and  ready  sale  was  found  for  every  pound. 


STATEMENT  OF  A.  J.  DAVIDSON.  OF  TUCSON. 

The  Chairman.  What  is  your  occupation  f 

Mr.  Davidson.  I  have  been  constructing  ditches,  and  working  in 
that  line. 

The  Chairman.  Are  you  an  engineer  f 

Mr.  Davidson.  Yes ;  a  constructing  engineer. 

The  Chairman.  Are  you  familiar  with  the  water  courses  of  this  dis- 
trict f 

Mr.  Davidson.  Yes ;  I  have  made  tlieni  a  study. 

The  Chairman.  And  with  the  quantity  of  water? 

Mr.  Davidson.  Yes.    Most  of  these  streams  are  underground. 

The  Chairman.  From  where  does  the  supply  come  for  the  streams 
in  this  vicinity  f 

Mr.  Davidson.  From  the  water-sheds  of  the  mountains. 

The  Chairman.  Describe  generally,  and  in  brief,  the  water-sheds 
that  su])])ly  these  streams  ? 

Mr.  Davidson.  Stating  it  roughly,  the  Santa  Cruz  water-shed  is  120 
miles  in  length  by,  perhaps,  60  miles  in  width.  The  Rillito  has  a  water- 
shed of  about  75  miles  to  80  miles  in  length  by  30  miles  in  width. 
Then  there  are  smaller  streams  also. 

The  Chairman.  What  is  the  general  altitude  of  the  mountains  that 
furnish  these  streams. 

Mr.  Davidson.  Ten  thousand  to  eleven  thousand  feet. 

The  Chairman.  Does  snow  fall  on  them? 

Mr.  Davidson.  Yes ;  in  the  winter  time. 

The  Chairman.  What  is  the  amount  of  precipitation  generally! 

Mr.  Davidson.  11.77  inches  in  the  valley. 

The  Chairman.  1  mean  how  much  in  the  mountains? 

Mr.  Davidson.  We  have  no  witnesses  on  that  point. 

The  Chairman.  You  say  most  of  those  streams  are  underground. 
Explain  what  sort  of  streams  they  are  ? 

Mr.  Davidson.  For  instance,  the  Killito  has  an  average  fall  of  20  to 
21  feet  to  the  mile.  Our  process  of  taking  out  that  water  is  by  com- 
mencing at  the  surface,  at  a  grade  of  3  feet  to  the  mile,  and  tapping 
this  underground  stream.  We  get  a  great  deal  of  this  water  under- 
neath.   It  is  a  problematical  question  as  to  how  much  ij$  w^tev  ^i 
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bow  Tuach  gravel  underground,  but  we  know  there  is  a  good  deal  of 
water. 

The  Chairman.  What  amount  of  water  did  you  get  in  your  experi- 
ments'? 

Mr.  Davidson.  As  far  as  we  have  completed  the  work  we  have  6.4 
feet  of  water.  These  underground  streams  are  quite  wide.  For  in- 
stance, by  running  a  line  of  levels  we  find  that  the  Killito  is  1 J  miles 
in  width  underground. 

The  Chairman.  At  what  depth  is  it! 

Mr.  Davidson.  We  generally  encounter  this  water  at  the  dryest 
time  at  from  6  to  9  feet  under  the  surface.    It  varies,  of  course. 

The  Chairman.  Then  you  are  engaged  in  getting  that  water  to  the 
surface  f 

Mr.  Davidson.  Yes. 

The  Chairman.  What  effect  does  evaporation  have  on  those  streams, 
they  being  underground  ! 

Mr.  Davidson.  We  consider  that  the  fact  of  the  streams  being  un- 
»derground  is  an  advantage.  It  is  a  wise  provision  of  nature  that  they 
run  below.  We  have  constructed  1,300  feet  of  concrete  aquednct,  and 
we  propose  to  extend  that  by  redwood  aqueducts.  We  will  then  have 
supply  leads  running  into  those  aqueducts. 

The  Chairman.  You  will  go  to  the  bedrock  ! 

Mr.  Davidson.  There  is  no  bedrock. 

The  Chairman.  What  is  beneath  the  stratum  that  furnishes  the 
water  ? 

Mr.  Davidson.  It  seems  that  there  is  not  even  a  rudimentary  bed- 
rock ;  there  is  not  the  commencement  of  a  bedrock. 

The  Chairman.  No  clay  ! 

Mr  Davidson.  No  ;  only  in  spots. 

The  Chairman.  What  holds  the  water,  then,  from  sinking  down  f 

Mr.  Davidson.  This  entire  country  here  seems  to  be  underlaid  with 
gravel  and  sand. 

The  Chairman.  To  what  depth ! 

Mr.  Davidson.  We  do  not  know. 

The  Chairman.  Have  you  sunk  wells  to  seel 

Mr.  Davidson.  Yes;  and  as  deep  as  we  go  we  find  the  same  ma- 
terial. We  have  gone  16  feet  below  the  lowest  water  level  that  we 
have — that  is  as  deep  as  we  could  go — and  we  found  the  same  mate- 
rial— gravel  and  sand. 

The  Chairman.  And  water  ? 

Mr.  Davidson.  Yes,  and  water.  That  is  the  trouble  about  damming. 
There  is  nothing  to  pin  a  dam  to  at  the  sides  or  bottom. 

The  Chairman.  You  mean  in  the  liillitolf 

Mr.  Davidson.  Yes.  In  the  same  work  on  the  Santa  Cruz  we  find 
the  same  conditions  existing.  When  we  encounter  this  water  level  we 
encounter  this  same  material — gravel  and  sand.  There  is  nothing,  there- 
fore, to  pin  a  dam  to,  so  that  the  only  way  to  get  water  is  to  lead  the 
water  out. 

Senator  Eeagan.  Do  you  mean  lead  it  out  from  where  it  leaves  the 
foothills  ! 

Mr.  Davidson.    No ;  lead  it  out  into  this  channel. 

Senator  Be aoan.  Where  do  you  commence  f 

Mr.  Davidson.  In  the  bed  of  the  stream — out  in  the  mesa,  for  in- 
stance, and  running  right  along. 

The  Chairman.  You  go  on  in  the  stream  until  you  get  down  deep 
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eiiongh  to  get  water,  then  yoa  cement  jour  tannel,  and  then  ran  lateral 
tunnels. 

Mr.  Davidson.  Yes. 

Senator  Keaoan.  You  meant  tannels  instead  of  ditches  ? 

Mr.  Davidson.  Yes ;  we  tunnel  until  we  get  into  this  water  stratom. 

Senator  Keaoan.  How  do  you  construct  a  tunnel,  of  what  material  f 

Mr.  Davidson.  The  last  part  of  our  tunnel  will  be  a  cylinder  made 
of  redwood  with  iron  bands. 

The  Chairman.  Have  you  sunk  wells  here  to  test  it  I 

Mr.  Davidson.  Yes. 

The  Chairman.  To  what  depth  f 

Mr.  Davidson.  From  6  to  9  feet  in  the  river  channel. 

The  Chairman.  That  is  hardly  a  well. 

Senator  Keaoan.  Are  your  lateral  tunnels  made  of  wood  ? 

Mr.  Davidson.  Yes. 

Senator  Keagan.  How  do  you  get  the  water  into  them  ? 

Mr.  Davidson.  We  put  in  percolating  timbers,  so  as  to  let  the  water 
percolate  into  them. 

The  Chairman.  Have  you  not  bored  at  all  f 

Mr.  Davidson.  You  can  not  well  bore  into  these  boulders.  Yoa  could 
do  so  with  the  proper  machinery,  but  we  have  no  such  machine]^. 
These  wells  on  the  mesas  are  at  the  same  water  level  with  this  stream, 
so  that  it  is  one  moving  stream  underground. 

The  Chairman.  How  wide  f 

Mr.  Davidson.  A  mile  and  a  half  in  the  case  of  the  Eillito. 

The  Chairman.  That  is  a  vast  amount  of  water  I 

Mr.  Davidson.  Yes.  The  same  conditions,  I  was  going  to  say,  are 
encountered  in  the  Santa  Cruz  as  far  as  my  work  extended  on  the  same 
work  near  Tabac. 

Senator  Keagan.  Have  you  been  successful  in  developing  a  consid- 
erable body  of  water  in  that  way  ? 

Mr.  Davidson.  We  commenced  the  work,  but  were  stopped  by  floods. 
We  carried  the  work  so  far  as  to  establish  the  fact  beyond  a  doubt.  Of 
course  our  work  is  incomplete  as  yet.  It  is  like  building  a  house;  you 
can  not  reap  the  bent^fit  of  the  work  at  first. 

The  Chairman.  Is  it  true  that  the  streams  run  underground  in  this 
Territory  jienerally  i? 

Mr.  Davidson.  Yes. 

The  Cu AIRMAN.  Is  it  true  of  the  Gila  also? 

Mr.  Davidson.  1  am  not  sure  about  the  Gila,  but  of  all  the  waters  I 
have  had  to  do  with  there  are  more  underneath  the  surface  than  on  the 
suiface. 

Mr.  Goodwin.  Fifteen  years  ago  we  commenced  boring  for  an  arte- 
sian well,  some  200  or  300  yards  from  where  we  are  now.  We  bored 
several  hundred  feet  and  encountered  the  same  formation — saml  and 
gravel.  In  regard  to  dikes  for  the  catchment  of  water,  in  one  of  the 
places,  as  to  which  we  will  have  the  honor  to  report  to  you,  the  dikes 
of  pori)hyry  are  about  30  feet  apart.  They  jut  up  on  the  different  sides 
of  the  stream. 


THE  PRECIPITATION  AND  FLOODS  AT  TUCSON. 


.469 


STATEMENT  OF  E.  L.  WETMORE,  OF  TUCSON. 

The  Chairman.  Have  you  been  taking  the  record  of  the  rain-fall  f 
Mr.  Wbtmore.  Yes. 

The  Chairman.  Will  you  please  give  us  the  particulars  of  itf 
Mr.  Wbtmore.  For  the  last  twelve  months  the  rain-fall,  month  by 
month,  at  Tucson  is  as  follows : 
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1889. 

Jannary  
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The  rain-fall  for  the  last  twelve  months  has  been  17.88  inches.  I  do 
not  happen  to  have  the  lowest  temperature  for  September,  1888. 

The  Chairman.  Has  there  been  any  rain-gauging  conducted  on  those 
mountains  ? 

Mr.  Wetmore.  No.  The  rain-fall  on  the  mountains  is  from  two  to 
three  times  as  much  as  on  the  mesa. 

The  Chairman.  Is  there  not  more  than  that  f 

Mr.  Wetmore.  It  may  be  ?nore  than  that.  There  is  no  Signal  Serv- 
ice report,  except  from  Huachuca.  At  Pantana  the  rain-fall  is  about'20 
inches. 

The  Chairman.  Do  you  have  any  floods  in  this  region  f 

Mr.  Wbtmore.  Yes.  The  floods  come  in  July,  August,  and  Septem- 
ber in  the  Santa  Cruz  and  the  Killito,  and  permanent  water  runs  dur- 
ing the  months  of  January,  February,  and  March  on  the  Eillito  in  the 
winter  from  the  snows  of  the  Santa  Catalina  and  the  Eincons. 

The  Chairman.  What  time  do  you  need  to  irrigate  f 

Mr.  Wetmore.  Principally  in  February  and  March  and  in  July, 
August,  and  September.  We  have  two  planting  seasons,  winter  and 
summer. 

The  Chairman.  Do  you  raise  two  crops  I 

Mr.  Wetmore.  We  raise  two  crops  each  year. 

Senator  Keaoan.  What  are  your  planting  seasons  f 

Mr.  Wetmore.  One  commences  in  September,  October,  and  Novem- 
ber, and  from  that  time  on  until  February  for  our  wheat  and  grains. 
Our  harvest  season  is  in  May  and  June.  Then  we  plant  again  in  sum- 
mer for  corn  and  such  crops. 

Senator  Beaoan.  What  crops  do  you  plant  in  July  and  August! 

Mr.  Wetmore.  Corn,  sugarcane,  and  beans.  We  raise  veg( tables 
all  the  year  round.  There  is  not  a  month  in  the  year  that  we  do  not 
have  vegetables.  Here  [indicating  some  grasses]  are  some  of  the  native 
grasses  that  grow  in  this  Territory.  These  grow  wild  on  the  in(»sas 
during  the  rainy  season,  and  only  during  that  season*    Wvb  Wd^x^^d^x)^ 
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average  of  4.22  inches  of  rain-fall  from  October  to  the  1st  of  April,  and 
G  inches  of  irrigation  will  produce  a  crop. 

Senator  Keagan.  In  addition  to  thati 

Mr.  Wetmore.  In  addition  to  that.  In  the  sammer  we  have  an 
average  during  the  three  months  of  July,  August,  and  September  of 
6.23  inches  of  rain-fall.  A  crop  can  be  produced  by  artificial  irrigation 
with  7  inches. 

The  Chairman.  You  say  you  have  floods  in  the  summer  f 

Mr.  Wetmore.  Yes;  the  rain-fall  is  generally  over  in  from  fifteen 
minutes  to  half  an  hour,  and  then  it  runs  off  to  the  river. 

The  Chairman.  The  summer  rains  might  be  stored? 

Mr.  Wetmore.  Yes. 


STATEMEirr  OF  BREWSTER  CAMERON,  OF  TUCSON. 

The  Chairman.  We  shall  be  glad  to  hear  you,  Mr.  Cameron,  with 
regard  to  irrigation  in  this  locality. 

Mr.  Cameron.  I  desire  to  say  a  few  words  with  regard  to  these 
grasses.  There  are  a  great  number  of  grasses  in  this  country.  The 
most  valuable  of  them  all  is  the  white  grama.  That  grows  on  a  soil  that 
is  usually  a  little  gravelly.  That  soil  enables  it  to  get  a  good  root.  It 
is  very  fattening  for  horses  and  other  stock.  They  will  fatten  quicker 
on  this  grass  than  on  any  other  grass  known.  The  only  difficulty  about 
the  growing  of  grasses  here  is  that  we  do  not  have  enough  rain  to  irri- 
gate them.  They  grow  rapidly  during  the  rainy  season,  but  it  rains  for 
such  a  small  porti(m  of  the  season  that  we  do  not  have  the  water  fur 
them.  On  the  mesas  the  condition  of  vegetation  is  such  that  it  would 
require  ages  almost  to  get  it  out. 

The  cattle  frequently  throw  their  tongues  around  this  grass  and  pull 
it  up.  It  formerly  grew  in  great  quantities,  but  the  cattle  imlled  it  up. 
Large  quantities  of  this  grass  have  been  eaten  out,  and  this  couutry 
renclered  a  desert.  If  you  would  take  the  whole  Territory  of  Arizona 
to-day,  just  as  it  stands,  it  would  require  50  acres  of  laud  to  support 
one  head  of  cattle  on  the  open  range.  Some  conservative  people  thmk 
it  would  take  100.     I  am  sure  it  would  take  50. 

In  the  places  where  the  rain-fall  is  more  than  usual  you  will  find  that 
the  grasses  hold  on  very  well.  In  those  portions  of  the  country  you  can 
su])port  one  head  of  cattle — one  animal — on  anywhere  from  7  to  1-^ 
acres,  whereas  with  alfalfa  you  could  su])])ort  two  cows  probably  on  1 
acre.  They  generally  cut  five  crops  of  alfalfa  here  and  also  get  seed  for 
another  crop. 

Tlie  rain-fall  here  is  very  rapid,  and  then  it  runs  off.  The  consequence 
is  that  it  ought  to  be  carefully  preserved,  and  if  preserved,  this  country 
would  support  an  immense  number  of  people  and  immense  herds  of 
stock. 

My  brother  and  I  own  a  ranch  100  miles  southeast  of  here,  on  the 
Santa  Cruz  River.  Going  around  the  way  the  stream  runs  it  is  prolv 
ably  130  miles.  There  are  different  points  along  that  river  that  I  have 
observed  where  large  reservoirs  could  be  constructed  which  would  re- 
claim hundreds  of  thousands  of  acres.  There  is  one  place  thn»e  quarters 
of  a  mile  wide  and  4  ieet  deej) — just  the  catchment  area  that  it  has  on 
that  land.     There  is  an  area  there  15  miles  wide  and  several  miles  lon^. 

The  OnAiKMAN.  The  reservoirs  would  have  to  be  constructed,  J  sup 
pose,  very  stronj;ly. 

Mr.  Cameron.  Yes,  or  the  storms  would  wash  them  away.    But  there 
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are  places  where  reservoirs  could  be  constructed  strongly  and  well.  We 
planted  on  our  ranch  some  few  years  ago  some  peach  trees,  nectarines,  and 
apricots,  just  from  the  seed.  This  summer  the  apricot  trees  bore  very 
finely.  The  Mexicans  also  grow  that  class  of  fruit,  and  have  done  well 
with  it.  Fifty -one  hundred  feet  above  the  sea,  where  our  ranch  house 
stands,  we  have  ])lanted  olives,  apricots,  peaches,  plums,  quinces,  and  so- 
forth,  English  walnuts  and  almonds,  all  of  which  have  done  well.  The 
first  year  I  sub-irrigated,  but  the  gentleman  who  made  the  irrigation 
ditch  told  me  he  made  a  bad  selection  of  the  material,  and  the  fruit 
could  get  no  water  practically  that  year.  The  trees  grew  well,  however, 
and  as  they  did  grow  well  in  that  high  altitude,  they  would  grow  well 
here. 

The  Chairman.  If  you  had  Government  surveys  to  designate  the  re- 
servoir sites  and  set  them  aside,  and  estimate  the  cost  of  making  reser- 
voirs and  ditches,  are  there  many  places  in  this  country  where  private 
enterprise  would  utilize  the  waters 

Mr.  Cameron.  Yes,  there  are  many.  I  will  show  you  how  that  is. 
Some  friends  of  mine  called  my  attention  to  the  fact  that  there  was  a 
great  reservoir  that  could  be  built.  I  went  East,  and  a  gentlefuan  from 
this  city  went  with  me.  A  gentleman  to  whom  we  appealed  lor  a  sub- 
scription subscribed  $100,000,  but  on  investigation  it  was  found  that  it 
was  not  just  what  we  had  heard  of  it.  I  would  be  satisfied  if  the  Gov- 
ernment would  make  the  surveys.  1  think  the  capital  could  be  got  to 
reclaim  every  acre  of  arid  land  in  this  country,  if  we  had  good  surveys. 

I  am  a  member  of  the  committee  ot  this  Territory  to  prei)are  a  re- 
port for  your  committee.  The  engineer  who  was  sent  out  to  get  infor- 
mation for  submission  to  your  committee  came  back  and  reported  to 
as  that  there  was  a  much  better  site  out  here  than  had  been  discovered 
before.  Nobody  has  ever  surveyed  the  place  with  a  view  of  seeing 
what  could  be  done  in  that  respect.  I  think  it  is  very  important  that 
the  Government  should  survey  these  sites  and  reserve  the  land  so  that 
the  minimum,  not  the  maximum,  may  be  taken  and  held  by  men  who 
could  crowd  capital  out,  and  prevent  anybody  from  developing  it.  It 
is  for  that  reason  very  important  to  have  these  surveys,  so  that  some 
men  can  not  come  here  for  speculative  purposes  and  keep  back  the  de- 
velopment of  this  Territory  for  twenty  five  or  thirty  ;^ears. 

The  Chairman.  All  the  lands  to  be  irrigated  by  these  hydraulic 
works  are  withdrawn  from  sale,  so  that  they  can  not  be  entered  under 
the  homestead  law,  or  any  other  laws;  but  the  Presideiit  has  power  to 
open  it  to  homesteads,  which  he  would  do,  under  the  ordinary  adminis- 
tration of  law.  Now  what  other  laws  do  you  wish  changed  besides  the 
homestead  law  If 

Mr.  Cameron.  I  was  formerly  receiver  of  the  United  States  land 
office  at  this  place,  and  ever  since  have  been  connected  with  many 
operations  here.  1  have  given  much  attention  to  this  subject.  I  spoke 
to  Major  Powell  in  San  Francisco  about  this  matter,  but  he  said  that 
all  the  land  within  the  basin  of  the  river  he  had  recommended  to  be 
absolutely  withdrawn. 

The  Chairman.  All  that  he  designates  are  absolutely  withdrawn. 

Mr.  Cameron.  All  these  mountains  have  lagunas  in  them,  in  which 
quantities  of  water  could  be  stored,  so  that  under  the  construction 
which  the  Commissioner  of  the  General  Land  OflBce  puts  on  that,  every 
acre  of  land  in  this  county  is  withdrawn. 

(Mr.  Cameron  addressed  the  committee  at  some  length  in  opposition 
to  the  repeal  of  the  desert  land  act,  asserting  that  such  repeal  would 
work  great  injury  to  Arizona.) 
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STATEMENT  OF  A.  K  P.  SAPFOED. 

The  Chairman.  Yoa  have  been  governor  of  this  Territory  f 

Mr.  Safford.  Yes ;  from  1869  to  1877. 

The  Chairman.  Are  you  familiar  with  the  Territory  f 

Mr.  Safford.  Yes. 

The  Chairman.  Have  you  observed  its  capacity  for  irrif^ationl 

Mr.  Safford.  Yes. 

The  Chairman.  The  committee  will  be  glad  to  hear  anything  that 
you  may  have  to  say  with  regard  to  that  subject  in  its  relations  to  this 
Territory. 

Mr.  Safford.  The  largest  river  of  this  county  is  the  Santa  Cmz, 
which  rises  in  Arizona,  and  comes  into  this  county  about  85  miles  from 
here.  It  runs  through  a  valley  of  as  rich  laud  as  there  is  on  the  face  of 
the  globe.  During  the  rainy  seasons  an  immense  quantity  of  water  ac- 
cumulates on  the  mountains,  probably  four  or  five  times  as  much  as  in 
the  valleys.  There  are  frequent  floods.  By  i)roper  arrangements  the 
water  could  be  accumulated  so  as  not  only  amply  to  irrigate  all  the  lands 
in  the  valley  above  here,  but  it  could  be  carried  into  the  valley  which 
we  passed  over. 

The  waters  of  the  Santa  Cruz  sink,  after  passing  about  9  miles  from 
here  north,  and  do  not  appear  again  until  they  reach  Maricopa,  near 
the  railroad  station.  There  the  river  comes  out  again.  From  the  for- 
mation of  the  country  you  can  tell  where  the  water  runs.  Frequent  ex- 
periments in  sinking  wells  have  shown  the  course  of  the  water.  When 
wells  are  sunk  they  sometimes  find  a  running  stream.  1  presume  the 
water  might  be  raised  and  do  considerable  irrigating,  but  if  it  were 
[)roperly  saved  it  could  be  gathered  from  the  mountains.  From  here 
to  the  source  of  the  river  there  is  water  enough,  in  my  belief,  to  irri- 
gate not  only  the  valley  above  here,  but  tens  of  thousands  of  acres  be- 
sides. 

Ill  addition  to  the  Santa  Cruz,  there  is  the  San  Pedro  Kiver,  which 
flows  a  distance  of  150  miles  and  enters  into  the  Gila.  That  flows 
through  a  very  rich  country,  and,  like  the  Santa  Cruz,  it  is  lined  with 
mountains,  where  vast  amounts  of  water  can  be  accnnmlated  and  by 
which  an  iniinense  area  of  country  could  be  irrigated.  Tbe  Rillito  is 
another  river  that  is  susceptible  of  producing  water  enougb  to  irrigate 
all  the  lands  that  you  see  here,  if  proper  storage  could  be  provided— 
the  lands  being  all  rich  and  excellent.  You  must  have  observed  that 
it  is  also  admirably  calculated  by  nature  for  irrigation. 

Another  of  the  rivers  is  the  Sonoita.  That  enters  into  the  Santa 
Cruz  some  way  np.  That  is  a  stream  of  considerable  importance,  and 
has  a  large  water  shed.  There  is  a  valley,  Babequivari,  which  is  one  of 
the  richest  in  all  the  Territory.  It  is  about  60  or  70  miles  south.  That,  I 
believe,  could  be  made  cultivable  by  storage  of  water.  In  fact,  I  do  not 
think  tliere  is  any  land  in  this  county  which  could  not  be  made  culti- 
vable if  proper  storage  arrangements  were  made. 

Senator  Keagan.  How  much  would  that  aggregate f 

Mr.  Safford.  1  suppose  U,000,000  acres.  There  is  another  feature 
I  wish  to  call  attention  to.  This  valley  here  has  been  in  cultivation  for 
probably  one  hundred  and  fifty  years,  perhaps  longer.  We  have  no 
written  history  of  the  length  of  time  that  this  valley  has  been  culti- 
vated. It  had  an  old  Si)anish  fort.  That  was  one  of  the  forts  that 
the  Spaniards  made  before  the  independence  of  IMexico  was  achieve<L 
Hwse  lauds  were  cullivaled  uuvV^v  \,\ie.  Yvile  of  Spain,  and  have  uudouht- 
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edly  been  under  cultivation  for  one  hundred  and  fifty  years.  The  soil 
is  as  rich  to-day  as  it  ever  was,  without  any  fertilizer  whatever,  except 
what  it  got  from  irrigation.  Some  of  it  now  rents  for  $33.33  an  acre, 
I  have  had  experience  in  agriculture  in  many  States  of  the  Union. 
I  was  born  and  raised  on  a  farm,  and  after  having  had  considerable 
experience  in  this  Territory,  and  in  other  States  of  the  Union,  I  can  say 
that  I  know  of  no  country  so  prolific  as  the  Territory  of  Arizona.  I 
lived  for  many  years  in  Illinois,  yet  I  know  of  soil  nowhere  that  will 
produce  crops  from  year  to  year  for  an  entire  number  of  years  without 
fertilization,  except  this  soil. 

STATEMENT   OF  W.  H.  BAENES,  TJIHTED  STATES  TEBEITOBIAL 

JUDGE. 

The  Chairman.  We  shall  be  glad  to  hear  anything  that  you  may 
desire  to  state  with  regard  to  irrigation,  especially  with  reference  to  its 
application  to  this  Territory. 

Judge  Barnes.  I  will  say  one  word  with  reference  to  reservoirs.  We 
have  a  town  here  of  eight  or  ten  thousand  people,  and  there  is  not  a 
well  in  it.  Everybody  must  get  water  from  our  water  system.  The 
river  here  falls  18  to  24  feet  to  the  mile.  The  water  which  you  see  here 
flowing  comes  from  a  redwood  box  2  or  3  feet  square,  running  under- 
ground for  a  quarter  of  a  mile.  It  keeps  along  underground  until  it 
comes  to  the  gravel,  and  you  may  put  full  pressure  on  all  the  faucets 
of  this  town,  and  that  fact  will  make  no  appieciable  difference  in  the 
supply  of  the  water.     That  shows  what  is  done  with  undergrouiul  water. 

It  has  been  asked,  "  What  is  below  this  water  ?  "  We  do  not  know. 
The  more  demands  we  make  on  the  water  the  more  water  comes.  A 
mile  and  a  half  below  here  a  railroad  company,  with  plenty  of  resources 
of  money  and  machinery,  sunk  a  well  about  33  feet  and  encountered  a 
force  of  water  which  they  could  not  overcome.  They  put  in  a  steam- 
pump,  and  finally  put  in  two  pumps,  but  could  not  overcome  it.  That 
well  waters  the  machine-shops,  the  engines,  the  depot,  this  hotel  that 
we  are  now  sitting  in,  and  a  large  part  of  the  town  besides.  They 
could  not  go  any  further  with  all  the  means  they  could  employ.  They 
could  not  overcome  the  flow  of  the  water  that  came  at  that  depth.  Of 
course,  by  means  of  a  pipe  and  machinery  for  the  puri)ose  they  could 
go  on  indefinitely,  but  with  an  open  well  they  got  all  the  water  they 
wanted. 

These  mountains  here  have  an  immense  rain-fall.  The  Government 
ought  to  ascertain  what  the  fall  of  water  is  on  these  mountains.  I  be- 
lieve that  for  10  inches  of  water  that  falls  in  this  valley  60  inches  falls 
on  the  mountains.  All  over  these  mountains  you  will  find  rain-fall, 
but  not  a  drop  of  that  water  has  ever  got  to  the  river  on  the  surface;  it 
comes  at  such  remote  intervals. 

STATEMENT  OF  ALEXAHBEE  TEIPPEL,  OF  GLOBE,  GILA  COUNTY. 

The  Ohaibman.  Have  you  anything  to  present  with  regard  to  irri- 
gation in  Gila  County  f 

Mr.  Tbippel.  I  have  a  short  report  which  I  am  instructed  to  hand 
to  you. 

The  Chairman.  Do  you  wish  to  say  anything  in  addition  to  that? 

Mr.  Trippel.  Yes.  In  order  to  save  time  1  wish  to  make  a  brief 
statement  of  the  contents  of  the  report.    Gila  (jouuX.>j  \^  v\i^  v:,viA\v\ii^ 
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county  of  Arizona  and  is  surrounded  by  mountains.  It  has  not  any 
large  irrigation  schemes  to  present.  It  only  desires  me  to  say  that  one- 
halt  of  the  county  is  embraced  in  the  Apache  Reservation.  The  eastern 
half  of  the  county  is  embraced  in  the  San  Carlos  Reservation.  The 
eastern  part  of  our  county  has  about  200,000  acres  of  arable  land  which 
is  susceptible  of  irrigation  by  the  San  Carlos  River  and  by  a  number 
of  little  mountain  streams. 

At  the  present  time  irrigation  is  carried  on  to  a  small  extent  under 
the  direction  of  the  War  Dei)artment  and  the  Indian  Bureau.  I  should 
say  that  there  are  about  2,500  acres  irrigated.  This  whole  mass  of 
land  is  reserved  by  the  Government  for  about  4,000  Apache  Indians. 
The  western  half  of  the  county  is  entirely  devoted  to  mining.  It  is 
mountainous  country.  It  is  made  up  of  high  and  sometimes  inaccessi- 
ble mountains.  The  arable  land  of  that  western  part  would  not  aggre- 
gate more  than  15,000  acres,  although  there  is  a  good  deal  of  mining 
land  and  mesa  land.  This  15,000  acres  is  in  small  patches  along  the 
creeks. 

Irrigation  is  carried  on  to  the  extent  of  about  800  acres  by  small 
ditches,  but  there  is  no  site  that  I  believe  could  benefit  Gila  County  ' ' 
the  least.  There  is,  however,  one  great  enterprise  now  proposed  of  whiv^.. 
you  may  have  been  informed  in  Phcenix,  which  proi)oses  to  dam  up  the 
Salt  River  to  the  height  of  200  feet  right  at  the  county  line.  This  dam 
will  float  all  the  agricultural  land  of  Gila  County  and  would  destroy  all 
communication  between  South  Gila  and  North  Gila.  It  would  be  im- 
possible to  make  any  road  across.  It  is  a  question  which  is  probably 
novel  in  this  irrigation  scheme,  but  it  will  certainly  loom  up — whether 
one  community  can  be  benefited  by  such  dams,  to  the  ruin  of  other  com- 
munities. In  this  case  a  lake  would  be  formed  of  from  16  to  20  miles  in 
length  in  the  Salt  River  and  10  to  12  miles  on  Tonto  Creek,  so  that 
the  lake  would  cover  all  the  farming  land  and  go  from  mountain  to 
mountain.  The  question  involved  in  this  matter  is  presented  to  you  in 
the  report  for  your  consideration. 

So  far  as  underground  water  is  concerned,  1  have  noticed  right  around 
those  mountains  that  the  water-sheds  are  delivering  any  quantity  of 
underground  currents.  They  are  inexhaustible.  But  we  have  no  liv- 
ing streams  outside  of  Salt  River  and  some  small  streams. 

Our  peo])le  are  very  anxious  regarding  the  act  of  Congress  withdraw- 
ing all  lands  susceptible  of  irrigation.  Of  course  while  there  are  no 
sites  which  would  warrant  the  turning  of  them  into  reservoirs  for  the 
benefit  of  Gila  County,  yet  technically  you  could  make  such  sites.  They 
may  not  be  economic  and  may  not  be  needed,  yet,  in  an  engineering 
sense,  sites  could  be  made,  and  so  all  those  lands  that  are  now  in  the 
l)08session  of  Ijomesteaders  and  others  under  the  land  laws  are  apt  to 
be  withdrawn  from  them.  The  uncertainty  of  this  is  so  great  that  peo- 
ple begin  to  be  in  doubt  whether  they  will  do  any  more  work  or  not 
It  would  actually  withdraw  the  lands  which  are  irrigated  by  springs  or 
by  wells. 

(This  witness  also  addressed  the  committee  in  opposition  to  the  re 
peal  of  the  desert-land  law.) 

The  report  referred  to  by  Mr.  Trippel  is  as  follows: 

The  nndersigned,  a  committee  appointed  by  the  board  of  supervisors  of  Gila  Connty, 
Ariz.,  aiul  instructed  to  preHont  to  the  committee  such  facts  as  may  be  of  impor- 
tance in  the  course  of  your  investi<;atioii8  and  relating  to  said  county  of  Gila,  re- 
spectfully submit  the  following,  to  wit : 

Upon  a  can^ful  examination  of  the  subject,  what,  if  any,  measures  and  undertak- 
ings to  irrigate  and  reclaim  desert  lauds  in  Gila  County  not  embraced  in  the  White 
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Monntain  Indian  Reservation,  conld  be  snbmitted,  we  find  that  not  snfficient  arid 
land  lying  without  the  reservation  limits  is  susceptible  to  irrigation  to  warrant 
Government  work. 

The  most  of  the  tillable  land  in  Gila  County  is  within  the  Indian  Reservation  in 
the  San  Carlos  and  Gila  Valleys,  and  has  been  computed  at  200,000  acres,  or  300,000 
acres  for  the  whole  reservation,  a  portion  of  which  is  in  Graham  County,  and  kept 
from  the  citizens  and  preserved,  exclusively  for  the  questionable  benefit  of  3,000  or 
4,000  Apache  Indians. 

The  balance  of  agricultural  and  mesa  lands  susceptible  of  irrigation  forms  a  narrow 
strip  lying  along  the  Salt  River  and  Tonto  Creek,  not  probably  to  exceed  12,000 
acres  in  the  aggregate.  These  two  narrow  valleys,  each  being  about  16  miles  in 
length  and  not  over  2  in  width,  are  surrounded  on  all  sides  by  high  and,  except  in  a 
few  cert&in  places,  inaccessible  mountain  ranges  which  extend  north  and  south,  east 
and  west  the  entire  length  and  breadth  of  that  portion  of  the  county  not  embraced 
within  the  Indian  Reservation;  a  portion  of  the  lands  situate  in  these  valleys  are 
now  irrigated  by  small  ditches,  and  the  configuration  of  the  country  is  such  that 
within  the  county  and  for  its  benefit  no  larger  storage  reservoirs  would  be  warranted. 

Another  small  acreage  is  in  the  valley  of  Pinal  Creek,  extending  north  from  Globe 
and  being  about  10  miles  in  length  by  1  in  width,  but  which  has  no  surface  water, 
bnt  could  be  irrigated  by  raising  the  water  by  means  of  underground  dams. 

Gila  County  is  chiefly  a  mining  country,  mountainous,  being  situated  within  the 
£:reat  mountain  ranges  of  central  Arizona,  with  good  grazing,  but  little  agricultural 
land. 

In  this  connection,  we  would  respectfully  call  your  attention  to  the  late  act  of 
Congress  withdrawing  all  entries  of  land  under  the  homestead,  timber,  desert,  and 
pre-emption  or  water-right  acts,  which,  with  a  strict  and  literal  construction,  would 
prevent  the  further  settlement  of  most,  if  not  all,  the  arable  land  in  our  county,  in- 
asmuch as  the  act  withdraws  all  land  susceptible  of  irrigation  by  ditches  or  canals. 
The  effect  of  such  interpretations  will  cause  a  complete  stagnation  in  the  progress  of 
this  Territory,  and  especially  Gila  County,  keeping  in  suspense  every  industry  de- 
pendent on  agriculture  and  forbidding  immigration.  The  act  does  not  discriminate 
bnt  excludes  every  acre  worth  having  from  being  entered,  as  long  as  the  technical 
feasibility  of  the  construction  of  a  storage  reservoir  exists,  without  regard  to  whether 
a  site  for  such  reservoir  may  be  hereafter  found  warranted  or  not.  It  is  obvious  that 
a  law  BO  forbidding  to  all  progress,  all  increase  of  population,  and  so  sweeping  in  its 
effect,  will  be  destructive  to  the  material  prosperity  of  the  Territory  at  large. 

We  would  also  respectfully  submit  the  question,  whether  storage  reservoira  or  other 
water-works  should  be  constructed  for  the  benefit  of  one  community  or  one  county 
when,  as  a  consequence,  such  an  undertaking  would  be  the  destruction  of  another 
community  or  county.  This  question  seems  to  us  one  of  the  greatest  importaiice 
when  justice  to,  and  equal  rights  of,  all  citizens  are  considered. 

We  do  not  desire  to  submit  to  your  honorable  body  a  mere  abstract  question  touch- 
ing the  right  of  eminent  domain,  but  beg  to  present  a  case  coming  near  to  us  when 
applied  to  Maricopa  and  Gila  Counties. 

Your  committee  has,  no  doubt,  received  from  the  authorities  in  Maricopa  County 
the  plan  and  official  report  of  the  county  surveyor  of  the  Salt  River  storage  reser- 
voir to  be  constructed  in  Gila  County,  intended  to  dam  Salt  River  to  a  great  height, 
and  by  which  a  very  large  tract  of  arid  land  in  Maricopa  County  conld  be  reclaimed. 
We  do  not  wish  to  underrate  the  great  importance  and  the  inestimable  benefit  which 
would  accrue  to  Maricopa  Connty  exclusively  by  the  construction  and  operation  ftf 
snch  water-works,  but  we  are  compelled  to  state  that  a  corresponding  damage,  nay, 
almost  an  entire  destruction  of  the  integrity  of  Gila  County,  of  its  future  material 
prosperity,  of  its  communications  between  one  part  and  the  other,  of  any  possibility 
of  a  railway  through  the  county,  which  is  so  essential  to  its  mining  industries,  and 
the  flooding  of  nearly  all  its  agricultural  land  would  follow  this  undertaking,  and  we 
would  respectfully  ask  whether  the  Gk>vemment  would  sanction  the  principle  of 
creating  prosperity  in  one  county  npon  the  ruin  of  its  neighbor. 

The  official  report  of  the  surveyor  states  that  some  10  miles  in  the  Tonto  Valley  and 
16  miles  up  Salt  River,  together  with  a  number  of  miles  on  Pinto  Creek,  all  being 
in  Gila  County,  would  be  flooded  by  means  of  this  dam,  and  he  estimates  that  about 
6,140  acres  of  arable  land,  of  which  902  are  now  cultivated,  would  be  covered  with 
water.  This  statement  of  the  acreage  now  under  cultivation  is  erroneous,  as  about 
1,500  would  be  a  more  proper  figure. 

That  report  also  fails  to  state  that  the  whole  flooding  and  entire  damage  would  bo 
in  Gila  County ;  that  the  creation  of  such  a  lake  would  virtually  make  ordinarj'^  com- 
manioation  between  North  and  South  Gila  impossible;  that  the  only  feasible  loca- 
tion of  a  north  and  south  railroad  to  Globe,  whose  route  has  already  been  surveyed 
and  40  miles  of  track  built,  would  be  obliterated.  The  topographical  foatureN  are 
such  that  not  even  a  good  wagon  road  through  the  mountaius  to  the  east  of  this  lake, 
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except  at  an  enormous  expense,  ooald  be  bailt,  and  even  then  the  distance  wonld  be 
doubled. 

The  report  further  fails  to  mention  the  Verde  River  or  any  of  its  numerons  triba- 
tarles  aa  equally  advantageous  streams  for  water  storage  reservoirs,  which,  if  exam- 
inedy  will  be  found  to  contain  several  sites  for  dams  which  would  answer  exactly  the 
same  pur])08c  as  the  Salt  River  Dam,  and  could  be  constructed  at  probably  less  cost, 
and  canals  from  which  would  irrigate  precisely  the  same  section  of  country,  and 
whose  construction  and  maintenance  would  interfere  with  or  damage  no  one. 

Another  objection  to  this  scheme  of  damming  Salt  River  lies  in  the  utter  separa- 
tion of  the  lands  on  the  head  of  Cibuqu  Creek  from  the  mining  regions  surrounding 
and  lyin^  south  of  Globe.  Those  lands  contain  large  coal  deposits,  which  at  some 
not  distant  future  day  will  be  of  great  value  and  immense  importance  to  the  mining 
industries,  especially  of  southern  Arizona.  This  great  lake,  if  constructed,  will  cut 
off  all  ))OH8ible  railway  connection  between  these  lands  and  Globe  and  the  country 
lying  south  of  Globe,  except  by  road  via  Phcenix  and  Tucson,  or  to  Deming,  N.  Mex., 
via  Albuquerque,  which  are  routes  so  circuitous  that  their  construction  would  never 
be  justitieil.  We  would  also  add  that  at  the  present  time  both  southern  and  northern 
Gila  rely  exclusively  upon  the  agricultural  resources  of  the  Tonto  and  Upper  Salt 
River  Valleys  for  all  supplies  of  hay,  grain,  etc.  This  lake,  flooding,  as  it  will,  the 
farniintj:  region  of  the  county,  leaves  the  remainder  of  the  county  practically  with- 
out a  farm,  and  from  the  mountainous  character  of  the  county  and  isolated  as  it  is 
from  adjoining  farming  sections,  our  people  will  be  left  without  sufficient  sujiplies 
of  home  agricultural  products,  and  outside  markets,  owing  to  the  great  distance  and 
almost  insurmountable  mountain  roads,  can  offer  nothing  but  at  an  enormous  ex- 
pense. 

Under  these  circumstances  the  citizens  of  Gila  County,  to  an  unanimity,  protest 
against  such  a  wholesale  destruction  of  a  whole  county,  merely  to  benetit  another 
adjoining  county.  Were  it  merely  a  matter  of  compensation  for  damage  done,  such 
may  be  adjusted,  but  the  })lan  proposed  conditions  a  material  political  disintegration 
of  Gila  Coutkty,  affecting  its  communications  and  thereby  destroying  all  hopes  of 
future  prosperity. 

In  preisentiug  these  facts  as  concisely  as  practicable,  we  feel  satisfied  that  yonr 
honorable  body  will  treat  these  grave  questions  with  the  consideration  they  merit, 
and  that  future  Congressional  legislation  will  duly  recognize  such  important  factorn 
in  the  ])r<)l)letn  of  an  equitable  liniitati<ui  upon  the  schemes  for  the  reclamation  of 
largo  tracts  of  desert  lands. 

We  remain,  respectfully,  your  obedient  servants, 

Alex.  Trippel, 

Chairman. 
J.  H.  Hamill. 

E.  H.  Cook. 

F.  T.  Powers. 
Approved  August  31,  1889. 

[sKAL.]  Patrick  Shanley, 

Chairman  Board  of  Supervisors  of  Gila  County,  Ariz. 

Attest : 

Chas.  T.  Martin, 
Clerk  of  the  Board  of  Supervisors^  Oila  County^  Ariz. 


STATEMENT  OF  C.  H.  MURRAY  FIRST  LIEUTENANT  FOURTH  CAV 

AIRY,  OF  FORT  LOWELL,  NEAR  TUCSON. 

The  Chairman.  You  have  been  stationed  some  time  in  Arizona! 

Mr.  Murray.  I  have,  and  studied  somewhat  the  question  of  water 
sup])ly. 

The  C'hairman.  Please  give  us  your  conclusions. 

Mr.  Murray.  Wherever  in  Arizona  a  sure  supply  of  water  can  be 
obtained  for  irrigation  the  element  of  chance  is  almost  eliminated  from 
agriculture.  Unfortunately,  except  in  very  limited  areas,  it  is  iin[)ossihle 
to  obtain  a  regularsupply  without  the  aid  of  storage  reservoirs.  Streams 
that  during  the  rainy  months  would  water  large  areas,  practically  (lis- 
ap])ear  in  dry  seasons.  If  the  water  wasted  in  the  rainy  nionths  c<)iil<l 
be  held  for  use  during  t\ie  d\:>j ,  \\io\3L^i^,v\da  of  acres  now  arid  could  be 
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made  very  productive.  This  can  be  done  by  building  a  system  of  large 
storage  reservoirs,  since  most  of  the  mountain  ranges  of  this  Territory 
contain  numerous  canons  admirably  adapted  to  the  construction  of  such 
reservoirs. 

In  determining  the  water  supply  of  a  mountain  range  in  Arizona,  it 
is  manifestly  incorrect  to  base  the  estimate  upon  the  charts  of  rain-fall. 
These  charts  are  based  upon  statistics  collected  in  towns,  which,  as  a 
rule^  are  distant  from  the  mountains,  and  for  that  reason  are  in  centers 
of  small  precipitation.  In  the  mountains,  rain  falls  much  oftener  than 
in  the  towns  (plains).  Not  only  does  it  fall  more  frequently,  but,  usually, 
with  a  violence  resembling  cloudbursts.  If,  in  the  mountains,  statistics 
could  be  carefully  kept  for  several  years  they  would  probably  show  that 
the  annual  rain-fall  of  Arizona  has  been  greatly  underestimated. 

Adjourned. 


The  following  papers  and  reports  were  read  and  ordered  filed : 

REPORT  FROM  COCHISE  COUNTY, 

CONTAINING  STATEMENTS  OF  ITS  GEOGRAPHICAL  POSITION,  CULTI- 
VATED LANDS,  CROPS  RAISED,  LANDS  SUSCEPTIBLE  OF  CULTIVA- 
TION, MILES  OF  CANALS  AND  DITCHES,  BAIN-FALL  AND  STATISTICS, 
BESEBVOIR  SITES,  WATEB-WAYS,  AND  WATER  SHEDS. 

[Prepared  under  the  direction  of  the  board  of  supervisors  by  its  special  committee.] 

The  following  information  gathered  under  the  direction  of  the  board 
of  supervisors  of  the  county  of  Cochise,  Ariz.,  by  Hon.  M.  A.  Smith, 
Delegate  in  Congress,  H.  G.  Howe,  civil  engineer,  and  Hon.  T.  J. 
White,  a  member  of  said  board,  is  respectfully  submitted  for  the  con- 
sideration of  your  committee,  with  the  earnest  hope  that  it  will  receive 
the  careful  perusal  which  characterized  the  actions  of  the  above-named 
gentlemen  while  studying  the  questions,  a  report  of  the  results  of  which 
study,  and  after  a  very  recent  personal  examination  of  the  country 
mentioned,  is  herewith  laid  before  yon. 

B.  S.  COFFMAN, 

Chairman. 
Fbedk.  Castle, 

Clerk, 

Cochise  County  is  situated  in  the  sontheast  corner  of  Arizona,  is  83  by  84  miles 
sqnaro,  and  coti tains  6/.)72  Mfpuire  miles,  an  area  five  and  one-third  times  greater  tbaii 
the  State  of  Rhode  Islaud,  three  and  one-fourth  times  j^reater  than  Delaware,  and 
one  and  one-half  times  greater  than  the  State  of  Connecticut. 

It  is  situated  on  the  continental  divide  between  the  Pacific  Ocean  and  the  Gulf  of 
Mexico.  The  highest  altitude  along  the  Southern  Pacific  Railroad  from  San  Fran- 
cisco to  New  Orleans,  being  at  Dragoon  Summit,  is  an  altitude  of  4,614  feet,  the 
average  altitude  heing  ahout  3,800  feet  above  sea  level.  Cochise  County  is  watered 
by  the  San  Simon  Creek  on  the  east,  which  stream  rises  in  New  Mexico  and  runs 
northwesterly  through  Cochise  and  into  Graham  County,  and  empties  iuto  the  Gila 
River  at  Solomon viUe.  The  Sulphur  Spring  Valley,  running  through  the  central 
portion  of  the  county,  heads  in  Graham  County.  The  waters  flow  southerly  into 
Mexico  and  form  the  headwaters  of  the  Sonora  River,  which  empties  into  the  Gulf 
of  California.  The  San  Pedro  River,  near  the  westerly  line  of  the  county,  rises  in 
Mexico  and  flows  northerly  through  the  county  and  joins  the  Gila  River  a  few  miles 
below  Dadleyville. 

The  San  Simon  Creek  drains  a  water-shed  of  36  miles  in  width  and  40  miles  in 
length,  or  an  area  of  144  square  miles,  which  waters  flow  through  Cochise  Couut^  at 
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tln)  nortboaHterly  corner.  TIio  soil  in  many  placoH  boinjx  sandy,  this  stream  rnnR  un- 
der ^roun<l  and  comus  to  the  surface  at  points  only  where  the  bed-rock  conies  lo  the 
surface,  which  points  sliow  an  abundance  of  water. 

This  vallt'y  lies  between  the  PeUoucillo  range  upon  the  nortlieast  and  the  Chiri- 
cahuaaud  Pinaleno  ranges  of  mountains  upon  the  west.  Neaily  if  not  quite  all  of 
this  great  valley  could  be  irrigated,  and  valaable  crops  raised,  could  tbe  waters  flow- 
ing through  it  i)e  but  saved. 

The  Sulphur  Spring  Valley  drains  an  area  30  miles  in  width  by  90  miles  in  length, 
or  an  area  of  2,700  sciuare  miles.  This  valley  like  the  San  Simon  having  a  sandy  soil, 
the  waters  How  nnder  the  surface,  forming  a  broad  underground  stream  a  few  feet 
below  the  surface  throughout  the  greater  portion  of  the  valley.  This  valley  lies  be- 
tween the  Pinaleno,  Chiricahnas,  and  Pedrogosa  ranges  upon  the  east,  and  the  Mnle, 
Dragoon,  and  Gallure  Mountains  upon  the  west.  The  vast  majority  of  this  great  val- 
ley is  also  capable  of  raising  anything,  could  the  waters  flowing  throngh  tbe  same  be 
saved. 

The  San  Pedro  River  has  a  water-shed  of  25  by  28  miles  in  Sonora,  Mexico,  and  in 
Cochise  County  a  water-shed  of  25  miles  in  width  by  80  miles  in  length,  or  a  total,  in- 
cluding Mexico,  of  25  by  108  miles,  or  2,700  square  miles,  of  which  2,000  square  miles 
are  in  Cochise  County,  which  waters  flow  through  Cochise  County. 

This  valley,  similar  to  the  others  above  described,  has  a  large  underground  cur- 
rent which  comes  to  the  surface  only  where  the  waters  are  raised  by  beds  of  clay  or 
bed-rock  coming  near  the  surface.  It  is  bounded  upon  the  east  by  tbe  Ajos,  Mnle, 
Dragoon,  Limestone,  and  Gallura  ranges  of  mountains  and  upon  the  west  by  the  Cat- 
alina,  Rincon,  Whetstone,  Mustang,  Huachuca,  and  Cananea  ranges  of  mountains. 
In  this  preliminary  examination,  the  time  being  so  short,  it  has  been  impossible  to 
give  the  volume  of  water  flowing  in  the  different  valleys ;  but  from  the  many  wells 
sunk  along  the  bottom  lands  and  u})on  the  low  table  lands,  and  in  the  adjacent  draws 
or  flat  washes  leading  into  the  valleys  has  demonstrated  the  fact  that  at  no  great 
depth  from  the  surface  there  is  an  abundance  of  water.  There  is  no  kno^vn  point  in 
either  of  the  above-mentioned  valleys  where  the  whole  flow  of  waters  comes  to  the 
surface.  There  have  been  no  measurements  taken  to  show  the  volume  of  the-se  under- 
ground streams. 

In  addition  to  the  streams  described  in  this  statement,  there  are  many  large  springs, 
which  do  not  feed  permanent  streams,  whose  waters  properly  used  would  be  of  great 
benetit  in  the  irrigation  of  orchards  and  vineyards,  as  they  are  located  in  tbe  moun- 
tains and  higher  tjible-lands.  Many  of  them  are  now  used  by  the  settlers  along  the 
foot-hills  for  domestic  purposes,  some  utilized  by  the  laying  of  pipes  to  troughs  for 
watering  the  catthi  that  graze  along  the  table-lands  and  foot-hills,  and  others  carried 
in  ditches  for  the  irrigation  of  orchards  and  vegetable  gardens. 

RAIN-FALL. 

From  reliable  sources,  taken  for  s«'veral  years  throughout  what  is  termed  the  arid 
region  of  tlu^  United  Slates,  the  following  statistics  are  taken,  showing  that  this  por- 
tion of  Arizona,  and  uu>rv,  0H])ecially  Cochise  County,  has  a  greater  rain-fall  than  many 
portions  of  California,  Colorado,  Montana,  New  Mexico,  or  Wyoming  : 

Inches. 


Drum  Barracks,  Cal 8.  74 

Fort  Yuma,  Cal 3.91 

San  Dieuo,  Cal 9.M 

M<)Mt.'nv,Cal 15.71 

F(n-t  Gall;ni(l,Colo 14.  HO 

Donvor,  (Jolo 13.77 

Fort  Ly«.n,C()lo 12.50 

Fort  Snow,  Mont 6.95 

Fort  r)(Mit()n,M<»nt 13.2(5 

Fort  Saii(l<Ms,  Wyo 11.  40 

Fort  Laranjie,  W'yo 14.45 


Inches. 

Fort  D.  A.  Russell,  Wyo 14.  Oi) 

FortF.  Steele,  Wyo 15.:{H 

Santa  F6,  N.  Mex 14.  IK 

Albuquenpie,  N.  Mex. . tf.ll 

Fort  Filmore,  N.  Mex c^.  4*J 

Fort  Selden,N.  Mex H.4n 

Fort  Craig,  N.  Mex II.IKI 

Fort  Bayard,  N.  Mex 14.  :W 

Fort  Huachuca,  Ariz 15.  iKl 

Camp  Grant,  Ariz «, 15. (w 

Camj)  Bowie,  Ariz 15.26 


From  the  above  list  it  will  bo  seen  that  this  county  has  a  larger  rain-fall  than  niohl 
of  the  above  named  stations,  an  average  rain-fall  of  over  15  inches,  of  which  nearly 
50  j)cr  cent,  falls  during  the  summer  and  early  in  the  fall,  the  next  largest  percent- 
age being  in  \hv.  fall  and  winter,  the  smallest  being  in  the  spring.  Frosts  are  rare, 
and  in  the  valleys  all  the  ])recii)itation  conies  in  the  form  of  rain.  As  tbe  Inuitof 
snccessfnl  agricultnni  lias  from  a  great  many  observations  been  set  at  20  inches,  it 
will  be  s«en  that  this  county  lacks  al)()ut  one-fourth  the  water  to  successfully  carry 
on  agriculture  without  irrigation,  which  i)er  cent,  nnist  be  provided  for  by  some  sys- 
tem of  storage  reservoirs  or  underground  irrigation  for  vineyards  and  orchards. 
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RESERVOIR  SITES. 

Ill  examining  the  San  Pedro  Valley  tliere  are  but  two  points  where  reservoirs  can 
be  built  to  an  advantage  : 

First.  On  the  lower  portion  of  the  valley,  at  a  point  where  the  foot-hills  come  close 
together,  with  solid  rock  upon  each  side  and  bottom.  This  is  known  as  the  Nigger 
Ben  place,  and  is  about  15  miles  below  or  north  of  the  towu  of  Bensou,  where  a  dam 
350  feet  in  length  and  40  feet  high  will  overflow  an  area  of  a  mile  square  and  aver- 
age 10  feet  deep,  or  a  storage  capacity  of  278,784,000  cubic  feet.  The  area  of  bottom 
land  and  low  table-land  that  could  be  irrigated  by  the  construction  of  this  dam 
would  be  in  Cochise  County  over  3,000. 

The  second  reservoir  site  on  the  valley,  1^  miles  above  Charleston  aud  20  miles 
above  Benson,  where  the  foot-hills  come  down  to  the  river  forming  solid  rock  banks 
for  over  a  hundred  feet  high,  where  a  dam  60  feet  in  height  and  400  feet  long  would 
8tore  over  300,000,000  cubic  feet  of  water. 

There  are  several  places  along  this  valley  where  there  are  broad  stretches  of  almost 
Jevel  bottom-lands  where  underground  dams  (that  is,  trenches  at  right  angles  to  the 
valley  cut  to  bed  rock  or  clay  and  filled  with  concrete)  could  be  placed,  that  would 
raise  the  underground  current  to  such  a  point  that  thousands  of  acres  could  be 
brought  under  cultivation  without  irrigation  and  save  the  expense  of  ditches  and 
the  great  loss  by  evaporation. 

Storage. — With  this  system  of  underground  storage  reservoirs,  ditches  from 'these 
dams  can  be  taken  out  much  higher  up  on  the  bottom  lands,  thus  bringing  under 
cultivation  hundreds  of  acres  that  can  not  now  be  irrigated  from  the  main  channel 
of  the  river. 

This  system  of  underground  damming  would  only  expose  for  evaporation  the  narrow 
channel  of  the  river,  which  would  be  but  a  small  percentage  above  that  of  the  pres- 
ent stream. 

There  are  several  points  along  the  San  Pedro  River  upon  the  west  side  where  stronger 
reservoirs  could  be  built. 

One  is  at  what  is  known  as  Page's  Caiiou,  which  drains  from  the  southerly  portion 
of  Happy  Valley,  where  there  is  running  water  the  entire  year.  At  this  point  the 
eafion  is  narrow,  and  walls  solid.  A  dam  160  feet  in  length  and  75  feet  high  will 
here  store  over  200,000,000  cubic  feet  of  water  and  bring  under  cultivation  over 
20,000  acres  that  can  not  now  be  cultivated,  owing  to  the  sinking  of  the  water  below 
the  caSon. 

There  are  large  flats  to  the  east  and  west  of  Benson,  where  the  soil  is  first-class, 
and  could  be  irrigated  by  storage  reservoirs  built  in  the  V-shaped  washes  that  drain 
a  vast  portion  of  the  country  lying  north  of  the  Whetstones  and  west  of  the  Dragoons 
Mountain  ranges,  which  washes,  or  small  canons,  carry  large  bodies  of  water  during 
the  rainy  season.  A  series  of  dams,  one  above  another,  would  store  an  immense  body 
of  water,  enough  to  irrigate  hundreds  of  acres  of  laud,  but  the  evaporation  would  be 
so  great  that  but  a  small  part  of  the  water  would  be  available  for  the  earJy  sum- 
ni«^r  months  when  irrigation  is  needed  most.  If  the  water  stored  were  to  be  used 
immediately  after  the  rainy  season  during  the  early  fall  mouths  this  system  of  stor- 
age would  warrant  the  expense,  but  the  spring  and  winter  rain-fall  being  so  small 
there  would  be  but  little  water  left  for  use  when  needed  most  for  growing  crops. 

This  portion  of  the  county  gives  the  best  indication,  from  its  surroundings,  for 
the  sinking  of  artesian  wells,  with  which  these  large  areas  could  be  irrigated  with 
but  a  very  small  loss  from  evaporation. 

The  mountain  ranges,  especially  the  Chirioahua  and  Hnachucas  show  several 
points  where  storage  reservoirs  could  be  built,  but  the  amount  stored  would  be  so 
sniM  11  compared  with  the  expense  of  the  damsy  and  the  feeders  to  supply  the  reser- 
voirs so  small,  that  the  quantity  stored  would  be  exhausted  before  the  cultivated 
crops  would  be  matured. 

MILES  OF  CANALS  AND  DITCHSS. 

In  the  San  Simon  Valley  there  has  np  to  the  present  date  been  but  little  done  in 
the  way  of  irrigation  by  taking  out  water  in  ditches ;  a  few  have  been  taken  out  for 
t  he  raising  of  alfalfa — about  2  miles  of  ditch. 

In  the  Sulphur  Spring  Valley  there  have  been  not  over  4  miles  of  ditches  taken  out, 
most  of  which  is  used  for  small  gardens. 

Some  portions  of  the  San  Pedro  Valley  show  old  ruins,  and  the  remains  of  pottery 
and  of  old  ditches  are  yet  to  be  seen.  Thev  show  that  this  valley  was  inhabited  a 
long  time  ago.  The  valley  is  now  quite  thicMy  settled,  there  not  being  a  mile  of  the 
bottom  lands  but  what  has  been  settled  upon,  and  there  is  now  over  45  miles  of  main 
ditches  and  laterals  now  in  use  along  the  river  bottom. 

All  of  the  main  ditches  are  supplied  from  the  main  stream  by  building  dams  in  the 
jiyer  at  tl^e  .most  available  points,  all  of  the  dams  b^iU  to  date  being  simply  tem^o-> 
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rary  dams  that  at  almost  every  freshoft  arc  carried  away  and  have  to  be  rebuilt  some- 
times two  or  three  tiineH  a  year. 

The  dauiH  are  usually  built  of  brush  and  earth,  with  some  stone,  if  stone  can  be  had; 
some  are  built  by  filling  Kicks  with  sand  and  laying  them  across  the  stream,  thus 
throwing  the  water  from  the  main  channel  to  the  head  of  the  irrigating  ditch. 

KIND  OF  CROPS  RAISED. 

The  soil  along  th(^  San  Pedro  River  j)roduces  all  the  different*  varieties  of  vegeta- 
tion, cereals,  grasses,  fruits,  and  vt^getables  known  to  a  semi-tropic  zone.  Of  cereaU 
there  are  raised  corn,  wheat,  oats,  and  barley;  of  grasses,  alfalfa,  blue-grass,  timo- 
thy, etc.  Of  fniits  the  following  are  being  produced:  Peaches,  cherries,  pears,  ap- 
])les,  quinces,  apricots,  nectarines,  ligs.  plums,  grapes,  strawberries,  and  all  the  small 
fruits,  and  it  is  noticed  that  the  fruits  have  a  liner  flavor  than  many  of  the  fruits 
raised  in  the  lower  Jiltitudes  of  Arizona. 

The  foot  hills  on  each  side  of  the  mountains  are  covered  with  nutritious  grasses 
most  of  the  year,  which  ren<ler  it  valuabU^  for  grazing  purposes.  San  8inion  Valley, 
as  well  as  Sulphur  Spring  Valley,  is  covered  with  luxuriant  grass  growth,  which 
makes  them  the  finest  cattle-ranges  in  Arizona.  In  Sulphur  Spring  Valloy  there  are 
no  running  streams,  but  water  is  abundant  and  near  the  surface,  and  in  some  places 
gives  the  appearance  of  wet  lands. 

LANDS  IN  CULTIVATION. 

In  the  San  Simon  Valley  there  are  not  to  exceed  :iOO  acres  under  cultivation  ;  in  the 
Sulphur  Spring  Valley  and  adjacent  foot  hills  there  are  about  5i,000  acres  under  culti- 
vation ;  in  the  San  Pedro  Valley  and  adjacent  table  lands  there  are  under  cultivation 
about  6,000  acres. 

LANDS  SUSCEPTIBLE  OP  CULTIVATION. 

There  are  in  San  Simon  Valley,  60,000  acres;  in   Sulphur  Spring  Valley,  200,000 
cres ;  San  Pedro  River  Valley,  r)6,000  acres. 
All  of  which  is  submitted. 


STATEMENT  OF  F.  V7.  OURY,  C.  E.,  OF  TUCSON. 

[Referred  by  Mr.  Goodwin.] 

To  the  Committee  OH  Data  aud  Statistics  for  Pima  County : 

I  have  the  honor  to  snl)niit  the  results  of  my  examination  of  the  sites  for  dams  to 
which  you  have  sent  me.  Accompanying  this  are  maps  and  diagrams  to  which  Ire- 
spectfully  refer  for  the  better  undeistaiiding  of  this  report. 

Location. — The  sites  for  tiio  proposed  dams  are  located  on  the  water-course  com- 
monly known  as  the  Pantano  Wash.  Dam  No.  I  is  situated  at  the  junction  of  the 
Cienci^a  and  Davidson's  canon,  about  '23  miles  southeast  of  the  city  of  Tucson,  wliero 
still  stand  the  ruins  of  tlie  Cicne«ra  station  on  the  old  overland  stage  route.  About 
5  miles  down  the  canon,  where  tlui  Southern  Pacific  Railroad  track  leaves  the  edge 
of  the  wash  to  go  on  to  the  mesa,  is  the  site  for  Dam  No.  "Z.  Dam  No.  :i  is  still  farther 
down,  about  2  miles  from  tlie  ])receding  one. 

Water  supply. — Water  runs  throughout  the  year  as  far  down  as  Dam  No.  *2,  but  in 
such  small  quantities  as  not  to  be  a  very  important  factor  as  a  source  of  supplv. 
Hence,  it  nuisft  dci>en(l  on  the  freshets  which  come  along  this  water-con rst*,  caused 
by  the  rain-fall  over  the  (-ouiitry  which  it  drains  and  which  occur  during  the  rainy 
seasons,  sumnu'r  and  winter. 

Drainage. — The  Pantano  Wash  rises  in  a  range  of  low  mountains  about  r»0  inileH 
southeast  of  Tucson,  known  as  the  "Canelas,"  and  runs,  with  innunieral>le  bends  ami 
crooks,  in  a  northwesterly  direction,  until  it  empties,  near  Fort  Lowell,  into  th«* 
Rillito  Creek  ;  thence  westerly  until  it  reaches  th(5  Santa  CruzRiver.  It  thusdniins 
a  portion  of  all  the  mountains  in  eastern  and  southeastern  Pima  County,  with  the 
exception  of  the  Patagonias.  We  shall  refer,  however,  only  to  that  j)ortion  of  the 
water-shed,  the  water  Irom  which  flows  into  the  Pantano  Wash  above  the  points  se- 
lected as  sites  for  dams. 

It  will  be  seen  from  the  accompanying  map  that  the  western  slopes  of  the  Whe^ 
stones  and  Mustangs,  the  eastern  portion  of  the  Santa  Ritas,  the  sonth western  slopes 
of  the  Rincons,  all  of  the  Empire  Mountains  (altogether  about  60  miles  of  nioaotain 
ranges),  besides  a  vast  area  of  high  rolling  lands,,  wpuld  contribute  their  surplas  of 
rmn-fsdi. 
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A  onrsory  glance  at  the  eroded  condition  of  the  banks  of  this  stream  will  convince 
a  person  at  once  that  vast  bodies  of  water  ran  down  this  cailon.  Great  dykes  of  hard 
rock  have  literally  been  out  through  by  the  water,  large  cotton- wood  trees  have  been 
aprooted  and  carried  down  the  stream,  railroad  ties,  bridge  timbers,  iron  bolts,  and 
even  steel  rails  are  to  be  found  miles  away  from  where  they  were  originally  placed. 
So  great  was  the  damage  done  to  the  track  of  the  Southern  Pacific  Railroad  yearly 
that  the  company  had,  for  the  sake  of  economy,  at  great  expense  to  elevate  its  road 
beyond  the  reach  of  the  waters  from  this  wash.  At  a  point  where  the  canon  is  over 
200  feet  wide  water  marks  from  a  recent  freshet  still  remain  which  are  20  feet  above 
the  lowest  point  of  the  channel.  These  are  conclusive  proofs  of  the  fact  that  enor- 
mous quantities  of  waters  flow  to  waste  annually,  whereas  if  it  could  be  properly 
stored  in  a  system  of  reservoirs  it  would  be  sufficient  to  irrigate  thousands  of  acres 
of  land  which  are  now  worthless,  and  which  would  forever  remain  so  unless  reclaimed 
by  the  waters  from  this  caflon,  because  the  topography  of  the  country  would  not 
permit  its  being  brought  from  any  other  stream  or  wash. 

Dams. — No.  1. — At  this  point  a  large  dyke  of  hard  volcanic  rock  crops  out  on  the  left 
bank,  continues  on  the  surface  until  it  reaches  the  bed  of  the  creek,  then  sinks  be- 
neath the  sandy  bottom,  to  appear  again  on  the  right  bank  of  the  main  channel.  At  the 
extreme  right  end  of  the  dam  is  also  to  be  found  solid  rock,  so  that  this  dam,  if  con- 
structed, would  have  three  natural  and  solid  abutments  nx)on  which  to  rest,  namely, 
one  on  each  end  and  one  in  the  middle.  Besides,  the  indications  are  such  that  bed- 
rock can  not  be  far  distant  from  the  surface  of  the  sand.  Therefore  at  this  point  a 
very  strong  dam  could  easily  be  built  and,  as  we  shall  see  afterwards,  at  a  comxiara- 
tively  moderate  cost. 

The  total  length  of  this  dam  is  1,052  feet,  and  its  greatest  height  is  67..5  feet.  Its 
heights  at  different  points  are  as  follows:  Commencing  from  the  left,  the  first  200 feet 
in  length,  would  average  20  feet,  the  following  50  feet  would  be  about  ''.5  feet  high, 
the  next  200  feet,  being  the  main  channel  of  the  wash,  would  reach  a  height  of  67  feet, 
while  the  remaining  GOO  feet  would  average  no  more  than  35  feet. 

In  addition  to  the  main  dam,  a  small  one  would  have  to  be  built.  Its  length  is  150 
feet,  and  its  averagd  height  through  that  distance  would  be  about  6  feet. 

Above  the  site  of  dam  No.  1,  along  the  Cienega  Canon  and  for  a  short  distance  up 
Davidson's  Caflon,  the  waters  have  worn  through  the  sediment  which  they  had  pre- 
viously deposited,  which  averages  150  feet  in  width  and  15  feet  in  depth.  The  fall 
of  the  Cienega  Caflon  in  this  locality  is  about  40  feet  per  mile  ;  that  of  Davidson's 
Canon  about  50  feet  per  mile.  The  dam,  then,  being  only  about  34  feet  above  the 
broad  basin  of  the  caflons,  would  back  the  water  along  the  Cienega  Caflon  for  about 
4,400  feet,  and  up  the  Davidson  Cation  for  about  3,700  feet.  The  b;Ksiii  of  the  former 
canon  averages  about  2,000  feet  in  width;  that  of  the  latter  about  800  feet.  Hence,  to 
s))eak  generally,  this  dam  would  create  two  rectangular  sheets  of  water,  one  4,400  by 
2,000,  and  the  other  3,700  by  800,  or,  more  accurately,  as  found  by  survey,  the  water 
would  cover  in  the  Cienega  an  area  of  9,160,073  square  feet,  or  210.3  acres  to  an  aver- 
age depth  of  26.47  feet,  taking  into  account  the  deep  channel  already  spoken  of.  In 
the  Davidson  Canon  a  lake  would  be  formed  containing  an  area  of  2,784,340  square 
feet — 63.92  acres — having  an  averege  depth  of  20.50  feet. 

Therefore  the  cax)acity  of  this  reservoir  would  be  equal  to  299,580,795  cubic  feet,  or 
2,241,019,947  gallons;  in  other  words,  it  would  take  a  ditch  with  an  average  width 
of  8  feet  and  an  average  depth  of  2  feet,  running  at  the  average  velocity  of  35.6  feet 
j)er  minute,  365  days  to  emx)ty  the  contents  of  this  reservoir,  it  having  been  once 
filled  and  no  more  water  coming  into  it  during  the  time  that  it  is  being  emptied.  Again, 
this  amount  of  water  if  spread  out  over  a  level  plain  would  cover  82,529  acres,  or  515 
one  quarter  sections,  1  inch  deep.  It  has  been  mentioned  that  the  waters  have  de- 
]>osited  sediment  in  the  basins  of  both  the  Cienega  and  Davidson's  Canon;  in  fact, 
the  soil  in  these  basins  is  nothing  more  than  this  sedimentary  deposit.  There  are 
]»laces  where  the  water  has  cut  through  it  for  ii  depth  of  over  20  feet,  and  it  still  con- 
tinues down  some  feet  deeper.  This,  too,  must  have  been  deposited  within  a  compar- 
atively recent  period,  since  in  the  Davidson  Caflon,  at  a  depth  of  over  10  feet,  where 
the  water  has  worn  down  to  the  solid  rock,  there  are  to  be  found  Indian  mortars,  fa- 
uiiliar  to  all  Arizonana.  They  are  holes  cut  in  the  rock  f(»r  the  purpose  of  grinding 
2M3ornH  and  mesquite  beans.  From  this  can  be  formed  an  idea  of  the  amount  of  mud 
that  the  water  carries. 

Here,  then,  would  be  a  serious  difficulty  which  would  have  to  be  overcome.  How 
could  the  debris  and  sediment  be  handled  that  would  inevitably  be  deposite<l  by  the 
water  if  its  velocity  were  checked  by  a  damf  It  could  not  be  done  by  any  system 
of  sluice-gates ;  since  now  that  the  stream  is  unobstnicted  the  water  has  only  sluiced 
ont  a  channel  of  an  average  width  of  150  feet  and  something  more  than  a  mile  long. 
The  most  that  could  possibly  be  done  by  sluice-gates  would  not  be  half  this  amount, 
and  that  portion  of  the  area  which  would  not  come  within  roacii  of  the  strong  cur- 
rents caused  by  the  gat^s  would  undoubtedly  till  up.  In  this  case  at  least  two- 
thirds  of  the  area  of  the  reservoir  could  not  be  acted  upon  by  the  said  currents;  so 
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that  the  only  way  to  get  rid  of  this  d^ris  would  be  by  dredging,  an  operation  which, 
UH  every  one  knowH,  is  (luite  an  expensive  one.  Next  is  to  be  noted  that  tbe  track  of 
the  Southern  Pacific  Kuilroad,  which  runs  along  the  north  bank  of  tbe  wash,  crossee 
the  Hite  of  thiH  dam  at  a  point  which  wonld  be  30  feet  below  the  top.  Now,  astho 
gra(h>  of  the  road  n])  thiH  cafion  is  about  40  feet  per  mile,  the  waters  from  the  re8e^ 
voir  would  cover  three-fourthH  of  a  mile  of  track,  besides  rendering  it  useless  for 
some  diHtaiice  on  both  sides  of  the  dam. 

If  the  dam  were  built  so  as  not  to  interfere  with  the  railroad  its  height  wonld  have 
to  be  reduced  at  loaHt  *.^')  feet,  and  this  in  turn  would  diminish  the  capacity  of  fbe 
restifvoir  to  about  one-third.  Or  if  in  order  to  prevent  this  interference  it  should  be 
proposed  to  dam  DavidHon's  Canon  alone,  its  cost  would  nearly  equal  the  one  abo?e 
referred  to  and  have  only  one-fifth  the  capacity. 

Dam  No.  2. — This  dam,  too,  would  have  solid  abutments  upon  which  to  rest,  aod 
althout^li  bed-rock  is  not  Keen  upon  the  surface  in  the  bed  of  the  stream  it  is  evideot 
that  it  is  only  covered  1)y  the  sand.  The  span,  besides,  being  so  short,  this  dam 
could  be  made  not  only  the  strongest,  but  the  least  expensive.  It  will  be  seen  from 
the  dia^raniH  th.'tt  its  total  length  is  418  feet  and  its  greatest  height  is  43.43  feet,  aod 
as  the  banks  on  both  sides  are  so  steep  the  dam  will  average  a  height  of  40  feet 
throu«rh  its  entire  h'ugth.  The  fall  of  the  wash  at  this  point  is  something  morethaD 
40  feet  i)er  mile ;  hence,  the  dam  would  back  the  water  up  stream  not  quite  1  mile. 
The  basiu  also  is  comparatively  narrow,  and  therefore  would  not  make  a  very  lar^ 
reservoir.     According  to  surveys  the  water  wonld  cover  an  area  of  2,923,6.58  square 
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Dam  No.  3. — Tlie  banks  of  the  Pantano  Wash  after  leaving  the  point  for  Dam  No. 2 
are  of  a  grjivelly  nature,  more  or  less  strongly  cemented  together.  At  places  where 
the  current  of  tlie  main  chanuel  cuts  into  the  sides  a  hard  congIomerat.e,  somewhat 
of  the  nature  of  "caliche",  is  exposed.  At  no  point,  however,  do  we  lind  croppings 
of  solid  rock.  Dam  No.  3  would  not  have  the  natural  rock  supports  of  dams  Nos.  I 
and  2.  It  is  doubtful,  too,  whether  bed-rock  would  be  reached  in  the  construction 
of  this  dam,  hence  we  can  anticipate  a  loss  by  seepage  underground.  However,  if  a 
puddle  wall  of  clay  or  some  other  j/ood  material  were  built  through  tbe  sand  until 
it  reaches  the  con<;ioinerate,  to  which  reference  has  been  made,  and  which  is  quite 
impermeable  to  water,  this  loss  conld  be,  if  not  altogether  stopped,  at  least  very 
greatly  diininislicd.  The  red  sandy  clay  from  which  the  Indians  make  their  **olla8" 
and  which  abounds  in  the  mesas  in  the  vicinity,  would  be  a  most  excellent  material 
with  which  to  built  such  a  puddle  wall. 

The  total  lenj^th  of  this  dam  is  *^,()10  feet,  or  exactly  one-half  mile,  and  its  greatest 
height  is  TIliHi  feet.  For  000  feet  it  would  have  an  average  height  of  about  50  ftM't. 
ami  for  tlu^  remaining  distance  its  height  would  average  nearly  70, feet.  It  would 
back  the  water  u])  the  canon  a  distance  of  7,500  feet,  the  average  width  of  the  ba«in 
being  about  :5,()()()  feet.  As  found  by  our  surveys,  this  reservoir  would  extend  over 
an  area  of  22,A0{),(.)17  square  feet,  or  514. "23  acres,  having  an  average  depth  of  3:».5.3 
feet;  that  is,  it  would  contain  752,l()9,3rt4.8  cubic  feet  of  water.  It  will  be  note<l 
that  this  amount  is  ovin*  twice  as  much  as  that  which  the  other  two  reservoirs  wonld 
hold.  It  would  take  one  year  to  discharge  this  amount  of  water  through  a  ditch  I'i 
fiMit  wide  by  4  feet  (h^ep  and  running  at  a  velocity  of  29.42  feet  per  minute;  or  if 
this  ([uantity  of  water  were  spread  ()  inches  deep  over  a  level  plain  it  would  cover 
34,481. 2(")  acres,  or  5:?. 8-^  scpiare  miles,  that  is  to  say,  it  would  flood  a  strip  of  level 
land  2;")  mih.'s  long  by  2,\  miles  wide,  6  inches  deep. 

It  has  aln^adv  been  said  that  enornmus  torrents  of  water,  running  at  an  almost  in- 
credible veh)eity,  and  carrying  destruction  in  their  course,  pass  down  this  wiii^b. 
Therefore^  if  the  veh)city  of  the  water  is  not  checked  in  some  manner,  a  dam  as 
long  as  this  one  would  be  at  a  disadvantage  against  this  elememt,  and  a  most  ]M»n- 
derous  structure  would  have  to  be  built  in  order  to  resist  the  rush  of  water.  In  fact, 
since  we  have  already  seen  that  it  would  not  have  a  natural  rock  founilation  ui»ou 
which  to  rest,  it  is  even  doubtful  if  it  could  be  done  at  all.  Here  then  is  the  ueiwu- 
sity  of  Dam  No.  2  in  connection  with  this  one.  It  is  a  well-known  law  of  hydraulic8 
that  if  water  passes  from  a  narrow  channel  into  a  broader  one,  or  into  a  large  Ixnly 
of  still  water,  its  velocity  is  checked  in  proportion  to  the  difference  in  the  cross  sec- 
tions of  the  channels,  and  consequently  its  energy  diminished.  Dam  No.  2  may  be 
easily  built  strong  enough  to  resist  the  most  powerful  current.  Hence  it  could  be 
used  to  check  the  velocity  of  the  water,  and  when  it  reached  Dam  No.  3  its  force 
would  be  greatly  reduced.  Furthermore,  it  must  be  remembered  that  when  reser- 
voir No.  3  is  once  tilled  its  waters  would  reach  within  1,000  feet  of  Dam  No.  2.  Here 
again  the  current  would  receive  an  additional  check  by  impact,  so  that  by  the  time  it 
reached  the  dam  its  velocity  would  be  practically  nil.   Therefore  the  strength  of  llii« 
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dam  need  not  be  such  as  to  resist  the  force  of  any  very  great  rash  of  water,  but 
merely  a  little  more  than  sufficient  to  sustain  the  quiet  pressure. 

The  two  dams  can  be  made  to  act  together  in  the  following  manner :  The  water 
charged  with  debris  and  sediment  would  come  into  No.  2,  where  its  velocity  would 
be  diminished;  consequently,  the  heavy  material,  such  as  gravel,  sand,  and  the 
coarser  particles  of  mud,  would  at  once  be  dropped.  Thus,  none  of  these  substances 
would  flow  over,  and  only  the  lighter  sediment  in  suspense  would  reach  Dam  No.  3; 
in  other  words,  the  reservoir  of  Dam  No.  2  would  act  in  the  capacity  of  a  large  settling 
X>ond  for  Dam  N.o.  3. 

Even  after  the  water  deposits  its  heavier  burden  it  would  contain  a  considerable 
quantity  of  fine  sediment,  the  disposal  of  which  would  have  to  be  provided  for.  This 
could  easily  be  done  by  a  proper  distribution  of  sluice-gates  along  the  bottom  of  Dam 
No.  3.  It  is  so  long  that  by  making  openings  at  proper  intervals  through  which 
water  can  escape  the  currents  so  caused  would  be  sufficient  to  scour  the  entire  b.isin 
of  the  reservoir.  This  sluicing  could  be  done  whenever  there  should  be  a  surplus  of 
water,  and  this  wouhi  happen  once  a  year  at  least,  that  is,  during  the  summer  rains. 

It  will  be  observed  that  this  arrangement  renders  it  impossible  to  dispose  of  the 
accumulation  in  Dam  No.  2  by  sluicing.  In  no  case,  however,  could  this  method  be 
employed  with  any  degree  of  success  in  this  dam,  it  being  too  short  to  admit  of  the 
distribution  of  a  sufficient  number  of  gates.  The  only  practicable  way  then  would  be 
by  dredging,  and  since  the  area  of  this  reservoir  is  comparatively  small  this  could  be 
done  to  advantage. 

Building  material, — A  short  distance  above  Dam  No.  2,  and  in  fact  all  along  the 
banks  of  the  wash,  are  to  be  found  large  deposits  of  a  rock  from  which  could  be  made 
the  finest  quality  of  lime.  Granite  and  a  compact  species  of  limestone,  very  well 
adapted  for  building  purposes,  abound  in  the  vicinity.  Sand  and  gravel  can  be  ob- 
tained from  the  bed  of  the  stream.  Hence,  lime-kilns  and  quarries  could  be  estab- 
lishedy  near  at  hand,  which  would  supply  at  a  moderate  cost  all  the  materials 
requisite  in  the  building  of  masonry  structures. 

Evaporation. — In  no  portion  of  the  United  States,  perhaps,  is  evaporation  so  great 
as  it  is  in  Arizona.  During  the  five  warmer  months  it  will  probably  reach  three- 
tenths  of  an  inch  per  day,  and  through  the  remaining  cooler  season  no  more  than 
one-tenth  of  an  inch,  thus  averaging  'yearly  one-sixth  of  an  inch  per  day;  in  other 
words,  it  would  amount  to  about  5  feet  over  the  entire  surface  yearly. 

It  must  be  remembered,  however,  that  summer,  during  which  time  evaporation  is 
very  much  greater  than  in  winter,  is  precisely  the  period  when  freshets  are  more  fre- 
qaent.  The  snmmer  rains  commence  in  the  latter  part  of  June  and  end  in  Septem- 
ber; the  winter  rains  commence  in  December  and  last  until  April.  These,  too,  pro- 
duce freshets,  and  it  is  to  be  noted  that  since  it  is  the  product  of  the  gradually  melt- 
ing snows  the  water  does  not  come  in  such  large  bodies,  nor  does  it  carry  such  a 
great  quantity  of  sediment  in  suspense.  Hence,  we  see  that  the  only  months  through 
which  the  reservoirs  would  be  without  receiving  occasional  supplies  of  water  are 
October,  November,  April,  May,  and  a  portion  of  June,  months  during  which  Arizona 
enjoys  her  proverbially  mild  and  delightful  weather,  and  in  consequence  of  which 
the  evaporation  would  be  comparatively  small. 

Besides,  we  have  already  said  that  there  is  running  water  through  the  entire  year 
as  far  down  as  Dam  No.  2.  This  is  a  stream  4  feet  wide,  3  inches  deep,  and  running 
at  the  average  rate  of  1  mile  per  hour.  Consequently  it  carries  12(),720  cubic  feet 
per  day,  or  45,252,800  cubic  feet  per  year;  in  other  words,  this  amount  would  cover 
the  whole  surface  of  reservoir  No.  3,  2.02  feet  deep.  Therefore,  this  stream  alone 
would  supply  enough  water  to  make  up  for  nearly  one-half  the  yearly  evaporation 
from  the  reservoir. 

Lands. — The  slope  of  the  wash,  as  has  been  said,  is  about  40  feet  i)er  mile  ;  that 
of  the  adjoining  land  is  twice  this.  Hence,  the  mesa  being  73.96  feet  higher  than 
the  lowest  point  of  Dam  No.  3,  in  a  little  less  than  a  mile  the  water  can  be  brought 
on  the  mesa  lands  for  irrigating  purposes.  The  dotted  line  on  the  map  showing 
catchment  area,  represents  points  on  a  level  with  the  bottom  of  reservoir  No.  3;  that 
is  to  say,  it  is  the  boundary  line,  north  of  which  the  lands  can  be  irrigated  by  water 
from  this  reservoir.  Thus  we  see  that  the  strip  of  lands  bounded  by  the  Santa  Cruz 
River  on  the  west  and  the  Pantano  Wash  on  the  east,  besides  the  bottom  lands  of  the 
Santa  Cruz  River  for  12  miles  above  Tucson,  could  be  placed  under  its  waters. 
The  country  embraced  between  the  Santa  Cruz  River  and  the  Pantano  Wash  is  com- 
posed of  what  is  known  as  mesa  lands.  On  these  plains  grasses  and  weeds  of  many 
species  flourish  with  only  the  moisture  derived  from  the  small  amount  of  rain  that 
falls  on  them,  showing  that  the  soil,  a  red,  sandy  loam,  is  very  rich,  and,  it  being 
compact  as  well  as  fertile,  requires  less  water  than  any  other  to  raise  a  crop.  A  few 
of  our  enterprising  citizens  have  demonstrated,  by  great  labor;  what  can  be  done 
with  these  lands,  if  only  water  could  be  obtained. 
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OTHER  POINTS  SXAMINBD. 

Madera  Canon, — ^This  oafion  heads  in  the  highest  point  of  the  Santa  Rita  Monntains 
and  drains  the  northern  slopes  of  the  west  half  of  these  monntains.  Until  it  empties 
into  tlie  Santa  Cruz  River,  where  it  spreads  oat  into  a  wide  flat  plain,  it  is  a  narrow 
gorj^u  with  a  great  fall.  Consequently  no  point  is  to  he  foand  in  this  cafion  at  which 
a  dam,  if  conHtrncted,  would  create  a  large  reservoir.  Adjoining  this  wash  is  a  mesa, 
uX>on  which  this  stream  oonld  he  thrown,  bnt  as  I  found  its  slope  to  be  about  150  feet 
)>er  mile,  and  the  nearest  distance  that  its  banks  came  together  to  be  abont  three- 
fourths  of  a  mile,  I  regard  it  impossible  to  construct  a  reservoir  for  irrigating  pnr- 
poses. 

Sahino  Caiion, — This  cafion  is  much  the  same  in  character  as  the  preceding  one. 
Just  before  it  empties  into  the  Rillito  Creek  its  basin  becomes  broad,  but  its  banks 
are  so  low  and  so  widely  separated  that  it  would  be  impracticable  to  dam  it  with  the 
view  of  holding  water  for  irrigation.  Farther  up,  when  it  gets  into  the  mountains, 
it  becomes  very  narrow  and  has  a  steep  slope.  It  is  nothing  more  than  a  moantsin 
l^orge,  snch  as  are  to  be  found  in  all  high  mountains,  and  which  every  one  knows  it  is 
impossible  to  dam  so  as  to  catch  any  great  quantities  of  water. 

ruerti8ito8, — This  is  situated  in  the  Altar  Valley  9  miles  north  of  the  boundary  Une 
between  Arizona  and  Mexico.  The  slope  of  this  valley  is  such  that  a  dam,  the  highest 
lK)int  of  which  would  be  41.68  feet,  and  whose  total  length  would  be  only  920  leet, 
would  back  the  water  up  the  valley  nearly  If  miles,  the  average  width  of  the  basin 
bein^  about  three-fourths  of  a  mile.  It  would  cover  an  area  of  more  than  tiOO  aeres 
to  an  average  depth  of  about  15  feet. 

The  catchment  area  of  this  dam,  however,  would  consist  only  of  about  d  miles  of  the 
lowest  portion  of  the  Baboquivari  range  of  mountains,  together  with  about  25  square 
miles  of  rolling  mesas,  so  that  it  can  readily  be  seen  that  water  enough  does  not  come 
jIowu  this  portion  of  the  valley  to  fill  the  reservoir  which  this  dam  would  create. 
Besides  we  have  been  informed  by  Mr.  Aguirre,  who  has  for  many  years  resided  aboot 
2  miles  above  this  point,  that  a  natural  lake,  upon  which  he  has  located,  sad 
which  covers  about  300  acres  with  water  to  an  average  depth  of  about  3  fuet,  catches 
all  the  water  that  runs  down  the  main  valley.  Once  only  does  this  gentleman  renieBi- 
ber  that  this  lake  has  overflown,  and  that,  too,  over  a  very  small  section.  Therefore 
this  site  is  unsuitable  for  a  dam. 
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SISTANT SURGEON,  OP  PORT  McDOWELL. 

Koferring  to  proposed  surveys  for  the  purpose  of  irrigation  of  desert  land  in  this 
and  other  sections  of  the  West,  I  have  the  honor  to  forward  the  following  notes, 
made  mostly  from  memory,  relative  to  possibilities  in  the  way  of  storage  of  water 
and  irrigation  iu  this  particular  section: 

The  Santa  Cruz  River  rises  in  Sonora,  a  few  miles  south  of  the  line,  about  155  miles 
south  of  Fort  lluachuca,  Ariz.,  and  crosses  the  boundary  near  the  to>vii  of  Calohasas. 
Fr<mi  this  point  it  Hows  nearly  northwest  to  the  town  of  Tucson,  passing  throujjb  & 
rich  valley,  in  which  arc  seen  the  remains  of  settlements  and  systems  of  irrigation 
constructed  by  an  unknown  people,  and  also  the  ruins  of  settlements  founded  by  the 
Jesuits  and  Dominicans  in' the  sixteenth  century.  This  stream,  like  many  others  iu 
this  arid  re«;ion,  sinks  iu  placjes,  rising  again  where  the  bed-rock  or  inrpenetrable 
clay,  forming  the  true  bed  of  the  stream,  approaches  the  surface.  During  the  entire 
year  there  is  in  many  jdaces  a  constant  surface-flow,  and  during  the  rainy  season  i 
constant  sui*face-llow  throughout  the  entire  extent  of  this  portion  of  the  stream. 
Attempts  on  a  comparatively  small  scale  have  been  made  at  or  near  Tucson,  which 
have  demonstrated  the  existence  of  a  large  subterranean  stream  and  the  possibility 
of  bringing  it  to  the  surface  by  means  of  a  dam  founded  on  the  bed-rock  or  strata 
forming  the  true  bed  of  the  stream.  It  is  believed  that  a  suitable  dam  at  snch  » 
l)oint  as  could  be  selected  would  enable  enough  water  to  be  collected  and  storwl 
<luring  the  rainy  months,  in  addition  to  that  brought  to  the  surface,  to  irrij^ate  a 
large  portion  of  this  valley.  The  soil  is  of  excellent  quality  and  of  great  depth  near 
the  stream ;  at  a  distance,  where  the  bottom  land  slopes  upward,  the  soil  becomes 
lighter,  but  is  suitable  for  fruit  and  vegetables. 

In  the  neighborhood  of  the  head  of  the  Santa  Cruz,  and  separated  from  it  by  alow 
divide,  is  the  San  Pedro  Kiver,  which  flows  through  a  country  similar  to  that  boriler- 
ing  on  the  Santa  Cruz.  This  stream  is  a  surface  stream  throughout  that  portion  o< 
its  extent  with  which  I  am  familiar,  and  could,  I  believe,  be  stored  up  in  sufHcieni 
amount  to  irrigate  many  thousand  acres  of  land.  Several  prosperous  Mormon  and 
other  aottlemeuts  are  already  established  on  its  banks.     Its  general  direction  is  ibe 
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same  as  that  of  the  Santa  Cruz.    The  volume  of  water  carried  is  run  eh  larger  and 
more  coustant.     Both  streams  empty  into  the  Gila  River. 

Between  these  two  streams  are  the  Hnachnca  Mountains,  the  western  portion  being 
situated  on  the  Huachuca  military  reservation.  All  the  cafions  in  these  mountains 
have  streams  fed  by  springs  higher  up  the  range.  These  springs  are  constant,  and 
daring  the  winter  and  rainy  season  the  flow  of  water  is  large  and  forms  good  sized 
streams,  which  run  out  on  to  the  flats  and  become  lost.  The  amount  of  water  coming 
from  each  of  these  cafions  would,  if  stored  up,  irrigate  several  thousand  acres  of 
land.    The  cafions  are  narrow  and  deep  and  favorable  for  the  coutttruction  of  dams. 

Leaving  this  section  of  Arizona  in  the  vicinity  of  Huachuca  Mountains  and  Tucson, 
and  considering  that  portion  near  Phoenix,  including  a  portion  of  the  Salt  and  Verde 
Rivers,  I  shall  refer  first  to  the  Salt  River,  and  second  to  the  Verde. 

The  Salt  River  is  formed  by  the  White  and  Black  Rivers,  rising  in  the  White 
Mountains  in  the  neighborhood  of  Fort  Apache,  Ariz.,  and  for  the  greater  portion  of 
the  course  flows  through  canons  and  narrow  valleys  until  it  reaches  the  western  end 
of  the  Superstition  Mountains,  about  12  miles  southeast  of  this  Post  (McDowell). 
Here  it  runs  out  into  the  eastern  portion  of  that  vast  tract  of  country,  more  or  less 
level,  which  stretches  off  toward  the  Colorado  River  and  upper  portion  of  the  Gulf 
of  California.  Along  the  banks  of  this  river,  throughout  its  extent,  are  evidences  of 
a  dense  population  existing  at  some  former  time ;  also  traces  of  great  systems  of  irri- 
gation, etc.  Around  and  about  Phoenix  there  are  at  the  present  time  many  thousand 
acres  of  land  under  irrigation,  supplied  by  a  system  of  canals  taking  water  from 
this  river.  At  present,  even  in  the  present  comparatively  UDdeveloped  condition  of 
this  extensive  section  of  country,  the  want  of  sufficient  water  is  beginning  to  be  felt, 
and  unless  some  means  are  taken  to  store  up  a  portion  of  the  immense  volume  of 
water  which  flows  down  this  stream  in  winter  the  limit  of  development  must  soon  be 
reached.  The  amount  of  water  carried  by  this  river  during  the  winter  months  is 
very  great,  rendering  it  nnfordable  for  weeks  at  a  time,  and  in  places  it  is  half  a 
nolle  wide  with  a  maximum  depth  of  10  feet  or  more.  For  25  miles  previous  to  its 
emergence  from  the  Superstition  Mountains  it  passes  through  a  canon  formed  by  these 
mountains  and  the  Mazattelle  Mountains.  This  cation  is  of  great  depth  in  many 
places,  and  in  others  it  widens  out  and  has  opening  into  it  numerous  large  canons 
extending  for  miles  up  into  the  mountains  on  either  side. 

There  are  several  places  where  the  canon  comes  down  between  mountains  of  con- 
siderable height  which  border  on  the  river,  making  a  comparatively  narrow  pas- 
sage of  from  300  to  500  yards  in  width,  where  a  dam  could  be  constructed  which 
would  cause  a  backing  up  of  the  water  in  the  cafion  and  an  overflow  into  adjoining 
depressions  and  canons  joining  the  river  canon  at  right  angles,  thus  storing  up  an 
immense  body  of  water  for  use  during  the  dry  season  when  the  flow  in  the  river  is 
at  a  minimum. 

The  Verde,  rising  in  the  Francisco  Mountains,  joins  the  Salt  River  at  a  point  about 
6  miles  below  the  point  of  exit  of  the  latter  river  from  the  Superstition  Mountains. 
and  its  waters  go  to  form  a  portion  of  the  supply  used  in  irrigation  about  Pho3nix  and 
the  adjoining  sections.  .  This  river  passes  through  the  center  of  the  Fort  McDowell 
Reservation,  and  a  small  portion  of  its  water  is  used  to  irrigate  the  land  under  cul- 
tivation thereon. 

At  a  point  12  miles  north  of  the  post  it  emerges  from  a  long,  narrow,  and  deep 
cafion  with  features  somewhat  similar  to  those  of  the  Salt  River  Cafion.  It  presents 
as  favorable  places  for  the  construction  of  dams^  etc.  Like  the  Salt  River,  it  carries 
an  immense  volume  of  water  during  the  winter  season,  which,  if  only  partially  stored 
up,  would  irrigate  an  immense  area.  The  country  which  would  be  irrigated  by  a 
system  of  this  Kind  is  one  of  the  richest  in  soil  of  any  in  the  United  States,  and  with 
water  its  productive  capacity  would  be  almost  unlimited. 

Snow  never  falls  and  frost  is  very  rare. 

The  Gila  River  runs  through  this  section  of  country  abont  20  miles  sonth  of  the 
Salt  River.  The  two  rivers  join  a  short  distance  below  Phoenix  and  flow  on  to  the 
Colorado,  the  combined  streams  being  called  the  Gila  River. 
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STATEMENT  OP  W.  A.  GLASSFORD,  SECOND  LIEUTBNAITT,  SIGNAL 
OFFICER,  SIGNAL  CORPS,  U.  S.  ARMY,  OP  PRBSCOTT. 

RAIN-FALL  IN  ARIZONA,  AND   ITS  EFFECT  ON  IRRIGATION  AND  WATER  STORAGE,  WITH 
DESCRIPTION   OF   SOME   FAVORABLE  POINTS   FOR  STORAGE    RKSERVOIRS. 

General  features  of  Arizona. — No  portion  of  the  Union  probably  presents  snch  fa- 
vorabUi  conditiouH  lor  the  artilicial  catchment  of  water  for  agricnltural  and  otber 
pnrpo.srs  as  <loo8  Arizona.  In  itH  ^reat  area,  nearly  double  that  of  the  six  New  Enjj 
land  statfM,  are  prcHented  pliyHJcal  featnres  pecnliarly  adapted  to  the  constrnction 
and  maintenance  of  an  ininienHe  system  of  irri (Ration  based  on  tbe  storat^e  of  water 
by  artificial  reservoirs,  and  the  snpply  of  which  it  will  be  the  endeavor  of  the  writer 
to  show  is  abnndantly  i)rovided  for  by  raiu-fall. 

Wer<^  it  ])ossible  to  obtain  a  birds-eye  view  of  the  Territory,  the  observer  wonld  see 
spread  ont  before  him  an  area  e<|nalinf»  Italy  in  .size,  consistinj?  of  a  series  of  uioiiut- 
anions  jtiateans,  ran^jfin*;  in  hoij;ht  from  7,000  feet  in  the  northern  part  of  the  Terri- 
tory, to  a  few  hundred  feet  in  the  sonthwestern  portion.  Of  these  plateans  thoHe 
of  the  north  will  be  fonnd  interspersed  with  nionntain  chains  and  deep  canons.  In 
some  ]>laces  volcanic  cones  rise  over5,000  feet  alcove  the  plateans,  while  canon  jjorjres 
are  cut  as  deep  bcdow.  To  these  characteristics  the  plateaus  of  the  southwestern  |M>r- 
tion  of  Arizona  present  stronjij  contrasts,  C(m8istin<ij  as  they  do  of  level  valleys,  mesa 
or  table  lands,  gradually  sloping  olf  towards  the  Gulf  of  California.  Some  of  these 
are  basins  of  what  have  been,  at  comparatively  recent  periods,  ininiense  inland  seas. 
In  places  the  loss  of  altitude  is  so  rapid  that  immense  canons  have  \  een  cut  by  erosion 
thnnifrh  the  mountain  chains  and  ])lateaus,  and  immense^  basins  have  been  formed 
alon«^  the  water-sheds  of  all  tin;  i)ermanent  streanjs. 

Thes(^  canons  and  basins  are  of  great  depth  and  area,  and  present  unrivaled 
facilities  for  the  construction  of  a  system  of  artificial  reservoirs  similar  to  that  es- 
tablishetl  by  the  British  Govt^rnment  in  India,  where  tlui  Ilimilayas  present  mncb 
the  same  characteristic  features.  The  streams,  which  in  the  north  flow  throu<;h 
canons  wh(>s<«,  precipitous  sides  tower  thousands  of  feet  above  tbe  surface  of  the 
water,  as  they  reach  the  southern  mesas  roll  sluggishly  along,  with  barely  sufficient 
fall  to  ])re!vent  their  sinking  in  the  sand. 

It  is  in  the  valleys  along  tiu^  latter  ])ortion8  of  the  rivers  of  Arizona  that  are  to  l>e 
found  rich  alluvial  lands  nne(]ualed  in  fertility  and  productiveness. 

The  ixn^iiH  of  these  lands  in  Arizona  are  variously  estimated  from  6,000,000  to 
l().0()(),0()0  acres,  or  an  ans'i  sui  passing  all  of  Massfichu setts,  Connecticut,  and  RIumIc 
Island,  or  Hel^iiun,  and  nearly  equaling  Switz(M'land.  The  vastness  of  thcvse  areas 
can  scarcely  l»e  realized  from  the  mere  mention  of  the  figures,  but  their  extent  can 
be  a]>preeiated  when  it  is  reineuilxired  that  the  entire  area  of  snch  land  susceptible  ot' 
rechimation  on  tlie  Rhone  in  southern  Franco  is  less  than  400,000  acres;  Spain  does 
not  cfiual  this,  while  the  fanious  Deltaic  jn'ovinci^s  of  lower  Egypt  possess  but  ahout 
three  tinii's  tliis  area,  and  India,  tlu^  oldest  settled  of  all  lands,  has  but  about  live 
times  as  niueh  as  France  under  cultivation  through  irrigation. 

Irr'ifiation  (uid  wilier  sfonuic  ill  Arizona. — The  almost  level  and  uniform  surface  of 
thes<i  lantls  in  Arizona  makes  this  reclamation  by  diversion  of  w.ater  n])on  them  easy 
when  the  water  is  obtainable.  Many  streams  are  now  used  for  irrigation  by  divert- 
ing the  water  by  canals.  The  lands  thus  reclaimed  are  close  along  the  banks  of 
str(^'^ms,  whore  the  diversion  is  aeeoni])lished  by  gravity.  So  ])roli(icand  various  an^ 
tlui  productions  of  tln^  land  already  reclaimed  that,  canals  ami  ditches  havf  increaswl 
so  as  to  go  far  to  exhaust  tlu^  available  permanent  llowing  streams.  This  is  esiw*- 
cially  observed  who.)  the  stage  of  su})plying  streams  is  at  the  minimum,  occurringdur- 
ing  years  of  scanty  rain -fall. 

The  utilization  of  water  for  arable  land  has  forced  in  some  places  an  approach  to 
the  exliansMon  of  the  water  sup|dy  that  can  be  depended  upon  during  years  of  ex- 
treme drought,  at  least  gone  far  to  alarm  the  rights  held  by  prior  appropriator*. 
Above  the  existing  canals  is  more  land,  and  in  some  localities  vast  quiintities,  tbat 
only  want  the  water  brought  upon  it.  This  conducting  of  water  to  higher  levels  in- 
vol  ves  in  most  cases  the  necessity  of  either  very  long  canals,  because  taken  from  apoint 
higher  up  the  stream,  or  storage  dams  by  which  a  higher  level  for  the  exercise  of 
gravity  is  obtained  without  increasing  the  length  of  canal.  We  thus  see  that  an  in- 
crease of  the  amount  of  water  by  storage  projects  is  favored  by  two  considerations: 
First,  to  widen  the  area  of  land  possible  to  be  reclaimed;  and,  second,  to  secure  sntR- 
cient  water  during  seasons  of  drought.  Such  storage  being  necessary  to  the  general  wel- 
fare, the  question  of  the  practicability  of  impounding  water  naturally  arises. 

The  solution  of  this  question  is  found  primarily  in  an  accurate  determination  of  the 
depth  of  the  annual  rain-fall,  with  both  the  maximum  and  theminiuinni  that  may  I* 
expected  in  the  district  uniVeT  co\\&\v\v>.vaV\w\*,  \vW»auy  peculiarities  of  its  distributioo. 
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This  i)reliminary  investigation  is  obviously  that  of  the  meteorologist  and  belongs 
to  the  signal  service,  a  task  it  has  long  been  eugaged  in,  and  an  evidence  of  its  activ- 
ity will  perhaps  become  apparent  from  the  array  of  data  in  this  Territory,  the  last 
in  which  savagery  has  been  subjugated.  Having  reliable  data  upon  the  above  points, 
the  next  subject  of  investigation  is,  what  amount  of  waterflow  becomes  available, 
due  allowance  being  made  for  evaporation,  the  selection  of  reservoir  sites,  and  pro- 
portioning their  size  to  the  area  of  the  catchment  basin  after  a  study  of  the  drainage 
area  in  every  particular.    These  latter  questions  are  for  the  engineer. 

The  presentation  of  this  paper  and  data  will,  it  is  hoped,  go  far  to  show  that  the 
meteorologist  has  been  and  is  performing  his  functions,  and  that  the  engineering 
questions,  it  is  believed,  are  ready  to  be  actively  entered  upon. 

The  writer,  under  the  stimulus  of  encouragement  from  General  A.  W.  Greely,  Chief 
Sigual  Officer,  has  collected  climatic  data  recorded  in  the  past,  and  established  now 
stations  in  considerable  number. 

The  results  of  this  labor  are  partially  presented  in  this  data  and  discussion  of  rain- 
fall in  Arizona,  which  follows : 

Annual  precipitation  in  AHzona. — The  chart  presenting  the  average  annual  precipi- 
tation embraces  all  stations  in  Arizona  and  includes  a  few  outside  near  the  bound- 
ary line  and  headwaters  of  the  Gila  in  New  Mexico.  The  average  annual  depth  of 
rain-fall  is  found  by  taking  the  aggregate  of  the  monthly  averages,  which  latter  are 
derived  by  adding  the  records  of  each  month  and  dividing  by  the  number  of  months 
of  the  same  name  taken. 

In  the  southwestern  and  western  portions  of  Arizona  the  precipitation  is  quite 
scant,  being  from  about  2  to  6  inches,  some  places  being  perhaps  as  little  as  recorded 
at  any  place  on  the  globe. 

Rising  into  the  more  elevated  districts  of  the  eastern  half,  central,  and  northern 
parts,  characterized  as  plateau  and  mountainous,  the  annual  average  ranges  from  10 
to  20  inches,  and  at  a  point  just  over  the  line  in  Utah  is  over  3(5  inches,  and  at  the 
headwaters  of  the  Gila  33  inches.  It  is  propertonotein  considering  these  averages 
that  the  points  of  observation  are  not  on  the  tops  of  the  mountains,  nor  even  high  on 
the  slopes,  but  in  most  cases  in  valleys  or  cailons. 

It  is  no  uncommon  sight  to  observe  heavy  rains  in  the  mountains,  or  at  the  sum- 
mits of  ridges,  while  down  their  steep  slopes  flow  great  vdlumes  of  water,  although 
at  the  spot  where  the  gauge  is  located  frequently  not  a  sprinkle  would  fall.  It  is  for 
this  reason  the  data  represents  perhaps  the  least  approximate  quantity  of  actual  pre- 
cipitation. 

The  distribution  of  the  rain-fall  throughout  the  year  is  peculiar,  there  being  dis- 
tinctly two  rainy  seasons— one  in  the  winter,  the  other  in  the  summer.  These  dual 
wet  seasons  are  very  advantageous  in  renewing  the  supply  to  the  streams  in  close 
snccession.  This  peculiarity  of  Arizona  rain-fall  is  particularly  favorable  in  contrast 
to  districts  where  there  occurs  a  singh)  rainy  season,  and  balances  largely  any  defi- 
ciency in  quantity.  Much  of  the  precipitation  occurs  in  the  high  plateau  and  mount- 
ain districts  in  the  form  of  snow,  which  continues  to  lie  on  the  northern  slopes  till 
late  in  the  spring,  while  upon  the  higher  mountains  it  does  not  disappear  till  late  in 
June. 

It  is  a  noteworthy  feature  of  the  climatology  of  Arizona  that  with  the  disappear 
ance  of  the  last  snows  upon  the  mountain  summits  commences  the  summer  rains. 
This  fact  affords  quite  a  sure  means  of  forecasting  the  beginning  of  the  summer 
showers,  which  can  be  turned  to  advantage  in  husbanding,  if  necessary,  water  ac- 
cumulated in  storage  reservoirs.  It  appears  that  the  winter  precipitation,  though 
not  so  great,  nor  as  sure  to  be  relied  upon  as  that  of  summer,  has  been  observed 
never  to  fail  to  flood  the  streams  each  year,  and  besides  its  influence  is  prolonged  in 
the  melting  of  the  snow. 

This  being  followed  by  the  mountain  rains  of  the  summer,  it  appears  a  natural  pro- 
vision largely  balancing  dearth  of  quantity. 

The  general  character  of  the  surface  where  the  rain  occurs  being  steep,  rocky,  and 
without  thick  forest  growth,  conduces  to  pass  the  greater  portion  of  the  water  that 
falls  down  into  the  valleys  at  once.  Especiall)'^  is  this  true  of  the  mountain  sides 
whtTe  we  have  every  reason  to  believe  the  fall  of  rain  is  quite  great.  At  the  sum- 
mits, the  rains  of  summer  are  of  almost  dail^*^  occurrence,  and  generally  in  the  after- 
noons, often  extending  into  the  night. 

The  precipitation  of  midsummer  is  quite  local  in  character,  while  that  of  winter  Is 
more  uniform  over  the  face  of  the  country,  irrespective  of  topographical  features. 
One  is  caused  by  mountain  influences,  the  other  by  the  proximity  of  approach  of 
great  storms,  in  low  pressure  areas,  that  pass  over  the  country. 

The  amount  of  rain-fall  as  a  general  rule,  as  instanced  in  the  Atlantic  States,  is 
greatest  in  those  districts  that  are  situated  toward  the  point  from  which  the  prevail- 
ing wind  blows.  The  contrary,  however,  of  this  phenomena  is  found  in  Arizona  and 
in  the  neighborhood  of  mountain  ranges.  The  prevailing  wind  over  Arizona  is  south- 
westerly, and  it  is  ou  the  leeward  side  of  ranges  that  the  greatest  ^Iulv\a\  <b^^^\\»\% 
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often  found.  Striking  local  instances  may  be  observed  in  the  records  presented,  wlu'ii 
stadied  in  connection  with  the  location  and  topography.  The  record  at  Goodwiu  and 
Fort  Thomas  is  a  very  noteworthy  local  instance,  the  former  being  under  the  flow  of 
the  wind  from  off  Mount  Turnbull. 

The  winter  and  summer  rainy  seasons. — The  winter  rains  and  snows  generally  occnr 
within  the  months  of  December,  January,  and  February.  Sometimes  they  begiu  iu 
November  and  rarely  extend  into  March.  The  averages  presented  iu  the  charts  und 
in  the  table  for  these  three  months  show  quite  well,  however,  the  amounts  that  may 
be  depended  upon.  The  winter  precipitation  is  largely  in  the  form  of  snow,  espe- 
cially over  the  mountains  and  plateaus,  and  much  remains  unmelted  till  late  iu  Jane, 
especially  that  falling  on  the  north  side  of  the  higher  mountain  slopes.  For  tbis 
reason  the  ill  eflTects  of  the  nearly  rainless  period  intervening  between  the  end  of  the 
winter  and  the  beginning  of  the  summer  rains  is  largely  compensated  by  the  melting 
snows  which  feed  the  streams. 

The  line  of  demarkation  between  the  end  of  the  summer  and  coniniencenient  of  the 
winter  rains  is  not  so  well  defined.  The  summer  rains,  as  above  intimated,  seem  to 
begin  as  the  snow  disappears  from  the  highest  mountains,  and  continue  during  iiiost 
of  July,  August,  and  September.  Arizona  is  perhaps  favored  in  having  no  mountains 
with  summits  above  the  perpetual  snow  line.  To  this  absence  the  writer  attribute's 
the  cause,  at  least  a  partial  one,  of  the  summer  rains  iu  Arizona.  If  the  tops  of  (he 
highest  of  the  Sierra  Nevada  «and  Cascade  Mountains  could  be  cut  off  at  their  perpet- 
ual snow  line,  it  is  believed  that  there,  too,  the  summer  rains  would  prevail. 

Contrasting  Arizona  with  the  Pacific  coast  States,  if  she  has  not  so  great  an  amount 
of  rain-fall  it  comes  differently  distributed,  and  experience  may  prove  the  dual  rainy 
seasons  of  Arizona  have  not  unequal  advantages  with  the  single  but  greater  oni;  of 
those  States. 

The  discussion  of  the  cause  of  these  different  phenomena  was  touched  upon  in 
**  Rain-fall  of  the  Pacific  Slope  and  the  Western  States  and  Territories,"  published  by 
the  United  States  Senate,  in  a  letter  trfinsmitted  by  General  A.  W.  Greely,  Chief  Sig- 
nal OfTicfir,  and  its  repetition  iu  this  paper  would  perhaps  be  out  of  place. 

The  total  amount  of  the  summer  rains  is  considerably  in  excess  of  that  of  winter, 
but  comes  in  almost  daily  showers.  It  is  rare  that  they  occur  as  general  rains  over 
the  whole  face  of  the  country,  but  instances  are  not  lacking  when  the  rain  has  fallen 
in  down-ponrs  and  occasionally  the  term  cloud-burst  is  not  inappropriately  descrip- 
tive. On  the  other  hand,  the  winter  precipitation  is  heavy  and  general  whihj  it  lasts. 
It  comes  like  that  of  the  Pacific  States,  with  storms  conventionally  known  as  cy- 
clonic or  low  barometric  areas,  and  the  intervals  between  their  occurrence  are  likewise 
characterized  as  cloudless.  The  variability  of  the  winter  rains  in  Arizona  is  about 
the  same  as  that  of  the  seasonal  rains  in  California,  that  ivS  iu  (quantity  and  fretjncncy, 
in  a  ratio  to  the  intensity  and  recurrence  of  barometric  disturbances.  The  effect  of 
the  rain-fall  is  obviously  of  an  intermittent  character.  High  and  low  water  occurs 
in  the  streams  during  the  rainy  seasons,  and  during  the  periods  of  drought  some 
streams  become  feeble  rills  or  disapi)ear  altogether,  except  over  some  places  wheic  .1 
solid  rock  stratum  brings  it  to  view.  This  disappearance  of  the  streams  is  due  to  the 
great  quantity  of  detritus,  sand,  and  silt  that  has  washed  into  thebeds  of  the  streanjs, 
on  account  of  the  sudden  down-pours,  and  the  steepness  of  the  mountain  sides. 

This  feature  has  given  Arizona  a  reputation  for  drought  and  sterility  largidy  unde- 
served. These  conditions  resulting  in  intermittent  and  for  part  of  the  year  under- 
ground streams,  with  large  volumes  in  winter,  show  the  need  of  storage  reservoirs  to 
conserve  the  supply. 

The  most  casual  observer  of  the  streams  in  Arizona  during  the  winter  is  impressed 
with  the  fact  that  emmgh  water  pours  down  these  rivers  to  water  many  times  asnuieh 
land  as  is  possible  of  reclamation.  These  rises  in  the  streams  force  ns  to  repeat  that 
the  rain-gauge  records  show  only  a  fraction  of  the  actual  precipitation  that  can  here- 
lied  upon  for  water  storage.  It  is  during  the  summer  only  that  the  so-called  cloud- 
bursts or  down-pours  of  torrential  rain  occur.  They  are  not  frequent,  however,  l*it 
some  are  severe. 

The  maximum  and  minimum  rain-fall. — The  greatest  and  the  least  depth  of  i)iecipi tui- 
tion is  given  for  each  month  and  year  in  tabular  form  ;  also  in  the  charts  is  shown 
the  greatest  and  least  annual  rain-fall  for  such  stations  as  have  a  record  of  at  loa^r 
two  years,  or  long  enough  to  warrant  its  presentation  as  an  approximate  type.  The 
minimum  amount  for  any  year  is  a  very  important  item,  too,  in  the  consideration  <»f 
water-storage  systems,  as  it  determines  the  water  expectations  of  the  most  s<':inty 
precipitation  seasons.  When  these  amounts  are  viewed  in  connection  with  the gnar 
drainage  areas,  steepness,  and  character  of  the  slopes  there  appears  little  or  nodoiihf 
but  the  fall  in  years  of  drought  even  is  sufliicient  for  the  most  extensive  reserv^iiis. 
The  maximum  annual  rain-fall  needs  little  mention,  as  it  does  not  appear  so  gr«  at  :1s 
to  cause  alarm.  The  greatest  fall  occurring  within  any  number  of  consecut  i  ve  JMiurs, 
however,  is  more  important,  and  the  following  table  gives  the  aggregatt^  uumU'rof 


SIGNAL   OFFICER   GLASSPORD   ON   STORAGE    SlTES. 


489 


excessive  raonlhly,  daily,  and  hourly  rain-falls  reported  at  regular  stations  of  t ho 
Signal  Service  in  Arizona  during  the  periods  of  observation,  and  the  avera<;o  inler- 
val  of  their  occurrence : 


Station. 

1 

2 

8 

4 

5 

G 

Fort  Apache » ^ 

Fort  Bowie 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 

0 
3 
1 
0 
0 
0 
0 
2 
0 

Tra. 
5 

Mo». 
0 

9 
0 
6 
0 
1 
0 
0 
0 
0 
0 

Tr$. 
1 

Mos. 

I 

10 
5 

Fort  Grant 

3 
5 

4 
0 

1 

8 

10 

Fort  McDowell. ............................ 

5 

Fort  Thomas - 

8 

0 

8 

Yort.  Verde   - 

12 

M:iri<'OpA ...TT.  ....... .r,...«'r.-rr 

3 

Phoenix  .................................... 

9 

PrescoLt . .. .................... 

6 

0 

12 

Vama 

13 

In  the  table  above  column  1  represents  rain-falls  of  10  inches  or  more  a  month ;  2,  raine 
falls  of  2.50  inches  or  more  a  day ;  3,  average  interval  of  occurrence ;  4,  rain  falls  of  1 
inch  or  more  an  hour;  5,  average  interval  of  occurrence;  6,  length  of  record. 

Practical  examples  of  water  storage  in  Arizona. — Arizona  has  but  two  complete  proj- 
ects for  water  storage  for  purposes  of  irrigation  ;  one  is  a  small  reservoir  at  Woodrutf 
in  the  northern  part  of  the  Territory.  The  Mormons  operate  it  with  marked  success, 
as  the  flourishing  villages  in  that  community  exemplify. 

A  more  important  project  for  water  storage  is  four  d  at  Walnut  Grove,  near  Prescott. 
This  latter  reservoir  was  principally  built  to  hydraulic  the  placer  or  gold  gravel  de- 
posits on  the  Hassayampa  Creek,  several  miles  below  the  basin  in  which  the  water  is 
impounded. 

This  project  may  be  looked  upon  as  a  type  of  what  may  be  accomplished  for  irriga- 
tion works  depending  upon  water  storage  for  supply. 

A  careful  estimate  of  the  catchment  basin  of  this  reservoir  shows  it  to  be  about  150 
sqnare  miles.  The  few  records  of  rain-fall  within  this  area  shows  it  to  be  much  less 
than  the  recorded  precipitation  at  Prescott,  a  few  miles  distant,  where  the  least  oc- 
curring during  any  year  is  10  inches.  The  Walnut  Grove  reservoir  is  said  to  be  capa- 
ble of  impounding  3,000,000,000  cubic  feet  of  water.  It  is  learned  on  good  authority 
that  this  reservoir  is  full  and  was  kept  so  during  the  scant  rains  of  IBBS.  This  actual 
exemplification  shows  the  practicability  of  like  storage  systems  on  the  Gila,  Salt, 
Verde,  and  other  streams,  the  only  question  apparently  being  the  overcoming  the 
abundance  of  water  that  sometimes  occurs. 

Proposed  sites  for  surveys  for  storage  reservoirs. — My  own  personal  observations, 
supplemented  by  those  of  others,  may  not  be  inappropriate  in  this  paper.  During 
the  past  winter  the  writer,  while  on  leave  of  absence,  was  engaged  in  surveys  in 
southern  Arizona,  and  examined  especially  the  region  about  Florence,  of  which, 
through  the  kindness  of  Dr.  J.  M.  Hurley,  is  presented  a  map  with  observations 
showing  perhaps  one  of  the  most  favorable  spots  in  the  country  for  water  storage. 
The  water-shed  of  the  Gila  River  may  be  divided  into  two  sections,  the  upper  and 
the  lower,  the  upper  section  ext,ending  from  its  source  in  the  mountains  of  New 
Mexico,  where  the  rain-fall,  as  shown  by  the  tables,  is  phenomenally  great,  westward 
down  its  course  to  what  is  known  as  the  Buttes,  just  above  Florence,  and  a  place 
where  the  mountains  come  together.  At  this  point  the  bluft's  are  precipitous  and  the 
river  tlows  through  a  narrow,  gorge  not  over  200  feet  wide  at  the  bottom.  The  lower 
Gila  Kiver  extends  from^the  Buttes  down  its  course,  and  in  a  general  westerly  course 
for  near  '^iOO  miles,  to  its  confluence  with  the  Colorado  River  at  Yuma. 

The  topography,  geography,  geology,  and  productions  of  these  two  divisions  are 
verj'  dissimilar  in  many  respects.  A  large  portion  of  the  upper  Gila  water-shed  is 
very  mountainous,  the  elevation  varying  from  2,000  to  10,000  feet.  Some  places 
show  distinct  traces  of  volcanic  origin,  the  surface  of  the  country  being  badly  broken 
up.  The  soil  is  rich,  consisting  of  decomposed  granite,  volcanic  matter,  and  vege- 
table decomposition.  Much  of  the  more  elevated  portion  is  covered  with  a  thick 
growth  of  timber,  varying  with  the  altitude  from  mere  brush  to  the  most  gigantic 
pines  on  the  mountains.  In  this  section  there  are  abundant  rains,  being  heavy,  as 
shown  by  the  chart,  during  the  summer,  and  considerable  snow  in  the  winter. 
Farming  in  some  places  may,  indeed,  be  carried  on  without  the  aid  of  irrigation. 

The  rain-fall  data  presented  in  this  water-shed  is  perhaps  surprising.  It  is,  too,  no 
nnusual  thing  to'  see  snow  from  3  to  7  feet  deep  on  a  level  on  the  mountains.  The 
lower  section  of  the  Gila  Valley  consists  of  vast  plains  interspersed  with  small 
mountains  mostly  of  volcanic  origin.  The  elevation  of  these  plains  varies  from 
about  150,  feet,  near  the  Colorado  River,  to  about  2,000  feet,  at  the  Buttes  near  Flor- 
ence.   The  soil  of  these  plains  ^consists  of  red  clay,  sand^  and  d^oouy^^^*^  ^^sc^Xi^^ 
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with  voj;<>tal)ki  matter  "waabecl  from  the  monntains,  it  being  perbapB  the  original 
bed  of  the  0(rean,  that  once  covered  this  country.  These  plains  are  dry  and  barren, 
beini^  covered  sparsi^ly  with  cacti,  sage  brush,  and  similar  growth.  lu  thi^  section 
of  the  Gihi  Valley  all  crops  are  grown  by  the  aid  of  irrigation.  In  cxteut  this  vast 
plain  embraces  thousands  of  acres,  while  the  water  supply  as  compared  to  the 
amount  of  land  susceptible  of  cultivation  is  very  limited,  and  unless  ways  and  means 
are  devised  to  store  and  save  the  immense  floods  of  water  from  the  upper  Gila  section, 
that  semi-annually  run  to  waste  in  the  Gulf  of  California,  there  will  be  but  a  limited 
portion  of  these  vast  plains,  of  as  good  land  as  anywhere  exists,  ever  brought  under 
cultivation. 

The  canals  taken  from  the  Gila  in  the  vicinity  of  Florence  cover  abont  300,000 
acres  of  land,  including  50,000  acres  on  the  Pima  Indian  Reservation.  These  canals 
nearly  exhaust  the  water  at  ordinary  stage,  although  they  furnish  a  superabundance  of 
water  in  the  spring  of  the  year  in  crop  season,  and  also  when  the  summer  rains  come 
early  in  the  upj)er  Gila,  to  make  a  second  crop;  but  there  occur  usually  two  sbort 
periods  in  each  year  when  there  is  .'^  scarcity  of  water  in  all  the  lower  valley,  say, 
from  three  to  six  weeks  in  June  and  July  and  again  about  the  same  length  of  time  in 
November  and  December ;  especially  during  the  latter  period  is  the  amount  needed 
usually  limited. 

When  the  water  in  the  upper  Gila  gets  low,  immediately  after  it  passes  through 
the  gorge  at  the  Ibittes,  where  the  bed-rock  comes  to  the  surface,  it  largely  disap- 
pears in  the  gravel  bod  that  underlioN  the  plains  in  the  lower  valley.  Canals  that 
are  taken  out  immediately  below  the  Buttes  have  a  steady  and  constant  supply  of 
water,  while  those  lower  down  get  none  in  low  water,  except  at  a  few  places  where 
the  bed-rock  comes  to  the  surface.  Notwithstanding  this  the  entire  volume  of  the 
river  might  be  turned  down  to  the  lower  sections"  if  it  were  possible  to  raise  the  level 
of  the  water  sufficiently  throngh  the  agency  of  a  reservoir.  The  many  thousaudsuf 
acres  of  the  most  valuable  land  in  these  lower  plains  before  noted  can  bo  successfully 
brought  under  cultivation  at  a  comparatively  small  cost  to  each  acre  by  construct- 
ing a  dam  in  the  Gila  River  at  the  place  above  mentioned  at  the  Huttcs,  some  10 
miles  above  Florence. 

A  dam  constructed  there  would  store  a  sufficient  quantity  of  water  when  the  river 
is  flush  in  the  two  rainy  seasons  to  insure  a  steady  flow  of  water  in  all  the  canals  now 
in  use  in  this  valley,  and  allow  a  sufficient  surplus  of  water  to  guaranty  the  con- 
struction of  another  canal  to  be  taken  out  of  the  river  at  the  Buttes  on  the  south  side 
of  the  river.  The  capacity  of  this  canal  can  bo  as  great  as  all  other  canals,  and  would 
water  sonu».  of  the  linest  land  ever  looked  upon.  This  statement  may  seem  an  extrav- 
agant one,  but  upon  examination  of  the  accompanying  map,  showing  the  topography 
of  the  country  above  Florence,  at  and  above  the  Buttes,  it  is  readily  seen  tiiat  an 
enormous  basin  of  water  can  be  formed  by  constructing  a  dam  at  that  place.  It  ap- 
pears that  a  dam  150  feet  high  will  back  the  water  about  20  miles,  giving  prohaidy 
an  average  depth  of  sonic  75  feet  for  the  entire  distance.  The  canon  of  the  river  im- 
mediately above  the  Buttes  widens  out,  and  at  a  distance  of  one-fourth  of  a  mile  it  is 
as  much  as  one-half  mile  wide  on  the  bottom,  and  much  of  the  eutire  distance  it  is  a 
mile  or  more  wide.  The  sides  of  the  mountain  surrounding  this  basin  are  broken  l»y 
side  or  lateral  cafions  that  add  greatly  to  the  capacity  of  the  basin.  The  conception 
of  the  capacity  of  such  a  reservoir  can  only  be  appreciated  by  the  engineer  and  study 
of  such  spaces.  No  cross-sections  of  this  basin  have  ever  been  made,  as  far  as  know  n, 
to  calculate  the  vast  volume  of  the  basin,  but  the  above  statement  it  is  believed  is 
not  overdrawn,  and  that  an  accurate  survey  will  increase  this  estimate.  There  can 
be  no  doubt  of  the  water  supply  being  sufficient  to  fill  this  vast  reservoir  when  a  daiu 
is  once  constructed,  as  a  glance  at  the  rain-fall  data  in  the  water-shed  covering  south- 
western Arizona,  a  large  part  of  western  New  Mexico  and  Sonora  will  prove.  It  is 
believed  this  water-shed  will  not  only  furnish  water  for  this  ideal  reservoir,  but  will 
also  supply  many  other  reservoirs,  smaller  in  capacity,  that  can  be  constructed  at 
different  places  in  the  lower  Gila  River  valley,  and  from  which  many  thousandM  of 
jicres  of  valuable  laud  can  be  reclaimed. 

The  above  facts  seem  to  me  so  patent  that  it  is  respectfully  urged  that  this  place 
be  investigated  for  early  experiment  and  surveys  in  Arizona,  under  the  Government, 
as  there  are  few  spots  in  the  Uuited  States,  and  certainly  few  in  Arizona,  where  M) 
much  can  be  accomplished  with  so  small  an  expenditure  of  meaus.  Indeed,  ti>  the 
person  who  has  looked  at  the  place  with  the  object  in  view  it  appears  as  if  nature 
had  largely  made  this  extraordinary  place  for  the  purpose. 

A  dam  about  200  feet  wide  at  the  bottom  and  100  feet  high|  though  the  heiuht 
might  be  doubled,  will,  it  is  believed,  accomplish  the  results  heretofore  outlined.  At 
this  place  the  best  rock,  almost  in  place,  can  be  (piarried  for  constructing  the  daui, 
and  in  the  immediate  vicinity  good  hydraulic  lime  can  be  burned,  as  is  nt»w  doiiel»y 
the  Mexicans  for  use  by  the  cattle  men  for  the  purpose  of  constructing  water  t^n»k«j. 
With  all  these  advantages,  and  many  others  not  enumerated  that  will  be  fouu^l  lo 
exist  when  properly  exiuuiued,  the  Government  can  not  too  early  turn  its  atteutioo 


SPECULATIONS   ON   PRE-HISTORIC    IRRIGATION.  491 

to  this  extraordinary  place,  that  it  may  he  utilized  while  it  is  yet  nnencumhered  hy 
Hettlers,  or  other  claims,  so  that  this,  if  the  first  experiment  in  the  storage  of  water 
from  large  streams,  may  be  a  saccess  beyond  a  question. 

Some  action  in  this  direction  by  the  Government  is  essential,  as  the  work  is  of  such 
magnitude  that  it  deters  private  capital  from  undertaking  it  until  prominent  en- 
gineers have  pronounced  the  proposition  feasible  beyond  a  doubt. 

The  Salt  and  Verde  Bivers. — Having  noted  the  advantages  for  the  impounding  of 
water  on  the  Gila,  it  would  perhaps  be  unjust  to  fail  in  mentioning  the  existence  of 
quite  similar  facili  ties  reputed  to  exist  in  the  Salt,  or  Salido,  and  the  Verde  Rivers.  Of 
these  the  writer  has  made  less  investigation,  and  consequently  speaks  in  a  general 
way,  having  traversed  each  river  nearly  from  their  sources  to  their  confluence,  which 
is  40  miles  northwest  of  the  Buttes  of  the  Gila.  The  Salt  and  Verde  Rivers  are  the  third 
and  fourth  largest  streams  in  size  in  the  extreme  southwestern  portion  of  the  Union. 
These  rivers  after  a  tortnous  course  of  hundreds  of  miles  through  deep  cafions  and 
natural  basins,  whose  areas  are  measured  by  hundreds  of  miles,  at  their  junction  de- 
branch  into  a  series  of  mesa  lands,  noted  for  their  fertility  and  extent.  Of  these 
lands  over  a  quarter  of  a  million  acres  within  the  last  few  years  have  by  the  con- 
strnction  of  irrigating  ditches  been  rendered  susceptible  of  raising  every  variety  of 
semi-tropical  fruits  that  have  made  California  so  jostly  famons,  while  villages  and 
cities  numbering  some  hundreds,  and  others  thousands,  of  inhabitants  have  sprung 
into  existence.  That  the  amount  of  land  that  can  be  now  cultivated  is  but  a  small 
moiety  of  what  has  been  is  proved  by  the  fact  that  far  outside  the  ditches,  con- 
structed by  the  white  residents,  are  to  be  found  the  remains  of  prehistoric  canals  and 
acequias,  which  in  places  can  be  traced  for  miles. 

These  prehistoric  works  of  irrigation  were  in  their  day  probably  rendered  possible 
by  the  rivers  mentioned  occupying,  in  the  vicinity  of  the  military  post  of  Fort  Mc- 
Dowell, higher  levels  than  they  do  at  present,  levels  now  made  impracticable  through 
the  wearing  away  and  lowering  by  natural  causes  of  the  river-beds.  The  above 
causes  may  have  been  aided  by  volcanic  or  seismic  action  ;  the  evidence  of  the  recent 
occnrrence  of  the  first  is  well  shown  by  beds  of  lava-flow,  into  and  across  the  canals 
of  these  prehistoric  people,  and  evidences  of  earthquake  changes  abound  on  every 
hand.  While  these  causes  were  lowering  the  levels  of  the  si  reams,  they  were  at  the 
same  time  forming  a  system  of  over-drainage  through  and  by  which  natural  basins 
that  were  once  the  beds  of  lakes  were  provided  with  outlets  that  prevented  the  ac- 
cumulation of  any  quantities  of  water.  So  excessive  is  this  natural  system  of  over- 
drainage  that  in  the  water-sheds  of  the  Verde  and  Salt  Rivers,  the  groat  magnitude 
of  which  an  observant  glance  at  any  hypsometric  map  of  these  areas  will  reveal, 
there  is  not  to  be  found  a  single  lake  of  any  extent,  although  the  evidences  of  the 
recent  existence  of  such  bodies  of  considerable  «ize  are  so  common  as  to  excite  but 
little  comment.  Sonie  of  these  basins  on  the  rivers  mentioned  equal  in  area  some  of 
the  smaller  States,  and  only  need  closing  of  the  outlets  created  by  the  action  of  the 
streams  to  be  reconverted  into  immense  lakes,  whose  catchment  capacity  would  be 
such  as  to  provide  water  sufficient  to  reclaim  the  millions  of  acres,  which  in  southern 
Arizona  slope  gradually  away  to  the  southwest  toward  the  Gulf  of  California. 

How  vast  an  amount  of  water  under  the  present  condition  of  affairs  yearly  .finds 
its  way  without  being  utilized  through  the  channels  of  these  rivers  to  the  sea  may 
be  realized  when  it  is  remembered  that  the  average  annual  rain-fall  on  the  water-shed 
of  the  Salt  River  is  shown  to  be  about  20  inches  and  that  of  the  Verde  ranging  from 
20  to  10  inches.  Year  after  year  sees  the  demand  upon  these  streams  for  water  for 
irrigation  become  more  and  more  difficult  to  fill,  not  on  account  of  scarcity  of  water 
so  much  as  by  reason  of  the  waste  that  is  permitted  during  the  wet  seasons. 

The  catchment  to  any  considerable  extent  of  the  rain-fall  annually  occurring  on 
the  water-shed  of  the  Gila,  Salt,  or  Verde  River  would  not  only  insure  an  abundance 
for  all  present  requirements,  but  make  possible  the  reclamation  of  a  vast  territory 
that  otherwise  will  always  remain  desert. 
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Average  summer  and  mnter  rain-fall,  Arizona, 
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irrigation  laws  of  arizona. 
Title  LXIII. — Waters  and  water  rights. 

Chapter  1. — Biparian  rights, 
[Approved  March  10,  1887.] 

3198.  (Sec.  1.)  The  common-law  doctrine  of  riparian  rights  shall  not  obtain  or  be 
of  any  force  or  effect  in  this  Territory. 

Chapter  2. — Irrigating  canals  and  aceguias, 

3199.  (Sec.  1.)  All  rivers,  creeks,  and  streams  of  running  water  in  the  Territory  of 
Arizona  are  hereby  declared  public  and  applicable  to  the  purposes  of  irrigating  and 
mining,  as  hereinafter  provided. 

3200.  (Sec.  2.)  All  rights  in  aceqnias,  or  Irrigating  canals,  heretofore  established 
shall  not  be  disturbed,  nor  shall  the  course  of  such  acequias  be  changed  without  the 
consent  of  the  proprietors  of  such  established  rights. 

3201.  (Sec.  3.)  All  the  inhabitants  of  this  Territory  who  own  or  possess  arable  and 
irrigable  lands  shall  have  the  right  to  construct  public  or  private  acequias,  and  ob- 
tain the  necessary  water  for  the  same  from  any  convenient  river,  creek,  or  stream  of 
ranning  water. 

3202.  (Sec.  4.)  Whenever  such  public  or  private  acequias  shall  necessarily  run 
through  the  lands  of  any  private  individuals  not  benefited  by  said  acequias,  the 
damages  resulting  such  private  individuals,  on  the  application  of  the  party  inter- 
ested, shall  be  assessed  by  the  probate  judge  of  the  proper  county  in  a  summary 
manner. 

3203.  (Sec.  5.)  No  inhabitant  of  this  Territory  shall  have  the  right  to  erect  any  dam, 
or  build  a  mill,  or  place  any  machinery,  or  open  any  sluice,  or  make  any  dyke,  except 
such  as  are  used  for  mining  purposes  or  the  reduction  of  metals,  as  provided  for  in 
sections  6  and  7  of  this  chapter,  that  may  impede  or  obstruct  the  irrigation  of  any 
lands  or  fields,  as  the  right  to  irrigate  the  fields  and  arable  lands  shall  be  preferable 
to  all  others;  and  the  justices  of  the  peace  of  the  respective  precincts  shall  hear  and 
determine  the  question  relative  to  all  such  obstructions  in  a  summary  manner,  and 
cause  the  removal  of  the  same  by  order  directed  to  the  constable  of  the  precincts  or 
sheriff  of  the  county,  who  shall  proceed  to  execute  the  same  without  delay. 

3304.  (Sec.  6.)  Where  reduction  works  or  other  mining  apparatus  shall  be  placed 
upon  lands  previously  held  for  agricultural  purposes,  or  persons  so  holding  such  lands 
shall  be  entitled  to  remuneration  from  person  or  persons  erecting  or  owning  said 
reduction  works  or  mining  apparatus,  the  amount  of  remuneration  shall  be  adjudged 
by  three  or  five  disinterested  persons,  or  by  the  probate  judge,  as  the  parties  inter- 
ested shall  agree;  and  in  case  such  agreement  can  not  be  made,  then  the  party  injured 
may  bring  suit  for  damages. 

3205.  (Sec.  7.)  When  any  ditch  or  acequia  shall  be  taken  out  for  agricultural  pur- 
poses, the  ])erson  or  persons  so  taking  out  such  ditch  or  acequia  shall  have  the  ex- 
clusive right  to  the  water,  or  so  much  thereof  as  shall  be  necessary  for  said  purposes ; 
and  if  at  any  time  the  waters  so  required  shall  be  taken  for  mining  operations,  the 
person  or  persons  owning  said  water  shall  be  entitled  to  damages  to  be  assessed  in  the 
manner  provided  in  section  6  of  this  chapter. 

3206.  (Sec.  8. )  All  by-paths  or  footpaths  across  any  cultivated  fields  are  prohibited, 
under  penalty  of  a  fine  not  to  exceed  JlO  for  the  public  acequia,  to  be  assessed  in  a 
summary  manner  by  the  justice  of  the  peace  of  the  precinct ;  and  if  the  person  so 
offending  shall  not  have  wherewith  to  pay  the  fine,  he  shall  be  adjudged  and  sen- 
tenced to  ten  days  on  the  public  acequia. 

3207.  (Sec.  9.)  All  owners  of  arable  and  irrigable  land  bordering  on,  or  irrigable  by, 
anj''  public  acequia,  shall  labor  on  such  public  acequia,  whether  such  owners  or 
proprietors  cultivate  the  land  or  not. 

3208.  (Sec.  10.)  All  persons  interested  in  a  public  acequia,  whether  owners  or  les- 
sees of  land,  shall  labor  thereon  in  proportion  to  the  amount  of  land  owned  or  held 
by  them,  and  which  may  be  irrigated  or  subject  to  irrigation. 

^{209.  (Sec.  11.)  It  being  impracticable  to  properly  inclose  the  fields  in  this  Terri- 
tory, all  animals  shall  be  kept  under  a  shepherd  so  that  no  injury  may  result  to  the 
fields ;  and  it  any  damage  should  result,  it  shall  be  paid  by  the  owners  of  the  aamaAs^ 


49G  lUUIGATION   AND   RECLAMATION   OP   AKID    LANDS. 

cjiiiHiii^jj  1 1i(^  Hjiiiio,  to  bo  iiHHOHMMl  by  the  jiistioti  of  tbo  peace  oftho  precinct  in  a  summary 
inaiiiMT,  :umI  |>:ii(l  to  the  pcrtnon  or  ]Kirsou8  wboHt)  tittblH  may  bave  bneu  (hiiua<;ed. 

ii'Jin.  (Si>r.  I'J. )  III  viUM  a  coiniiiiiiiity  or  |)(M)i)bt  dcHlrc  to  coiiHfcrnct  au  aceqniu iu 
any  part  of  tins 'I'crritory,  and  tbo  i)erHoiw  dosirinj^  to  coiiHtriict  tbe  same  an*  tbe 
owiHTs  or  |nopri«'t<>rs  of  the  biml  upon  wbicb  they  desijijn  constructing  tbe  Haid 
aciMiuia,  do  one  sliall  b«^  bound  to  ])ay  dauia;;oH  for  sueb  land,  as  all  persons  interested 
in  tbe  construction  of  tbe  said  aceipiia  are  to  be  benelited  thereby'. 

IVill.  (Sec.  i:{.)  Immediately  after  tbe  publication  of  this  cliapter,  it  shall  be  the 
duty  of  tiu^  several  justices  of  tbe  ])eace  in  this  Territory  to  call  to^^etber,  in  their 
resp^^(•tive  precincts,  all  tbe  owners  and  proprietors  of  laud,  irri«;ate(l  by  any  public 
acejjnia,  f<»r  tbe  ])urpose  of  electiujj  one  or  more  overseers  for  said  ace([uia  for  the 
correspomling  year. 

.'J212.  (Scic.  14.)  Tbe  manner  of  conductiufj  such  elections,  and  tbe  number  of  over- 
seers, shall  be  re«;ulated  by  the  justices  of  tbe  peace  of  their  respective  precincts; 
and  tlit^  only  persons  eutith^l  to  vote  at  said  elections  shall  be  tbe  owners  and  pro- 
priet(Ms  of  lands  irri«:jated  by  said  aee(|uias. 

.>:213.  (See.  15.)  The  i»ay  and  pcr<juisites  of  said  overseer  shall  be  determined  by  a 
majority  of  the  owners  and  proprietors  of  the  lands  irrigated  by  said  aceciuiiis,  and 
I»aid  by  them. 

:W14.  (Sec.  1().)  It  shall  be  the  duty  of  tbe  ovorsoers  to  superintend  tbe  opening,  ex- 
cavations and  repairs  of  said  acecpiias;  to  apportion  the  number  of  laborers  fumish- 
e»l  by  the  owners,  and  proprietors;  to  rej^ulate  them  according  to  the  ([uauiity  of 
land  to  be  irrigated  l>y  each  one  from  said  acequia,  to  distribute  and  apportion  ciie 
water  in  proportion  to  tbe  (piantity  to  which  each  one  is  entitled  according  to  the 
land  cultivated  by  him;  and,  in  nuiking  such  apportionment,  ho  shall  take  intocoD- 
sideration  the  nature  of  tbe  seed  sown  or  planted,  the  crops  aud  plants  cultivated; 
and  to  conduct  and  carry  on  such  distribution  with  justice  and  impartiality. 

IWIT).  (Sec.  17.)  During  years  when  a  scarcity  of  water  shall  exist,  owners  of  fielda 
shall  bave  precedence  of  the  water  for  irrigation,  according  to  the  dates  of  their  re- 
s]Hicti  ve  titles  or  xlw'w  occu{>ation  of  the  lands,  either  by  themselves  or  their  grantors. 
The  oldest  tithes  shall  have  i)recedence  always. 

:W1().  (Sec.  18.)  It  shall  be  tbe  duty  of  each  of  the  owners  and  proprietors  to  fur- 
nish tbe  number  of  laborers  required  by  the  overseer,  at  the  time  aud  place  he  may 
designate,  for  tbe  purposes  mentioned  in  the  foregoing  section,  and  for  the  time  he 
may  <leem  necessary. 

;W17.  (Sec.  VJ.  )  If  any  overseer  of  any  public  acequira  after  having  undertaken  to 
serve-  as  such,  shall  wilfully  negb^ct  or  refuse  to  fulfill  the  duties  required  of  him  by 
thischa]>ter,  or  conduct  himself  with  impn»])riety  or  injustice  inhis  otlHco  asoverstier; 
or  tai<e  any  hi  ibt^  in  money,  }>ropiirty  or  otherwise,  as  an  inducement  to  act  improp- 
erly;  or  nogicc-t-  the  duties  of  his  otiice,  be  shall  be  lined  for  each  of  said  otfeiises 
in  a  sum  not  (Exceeding  iJlOO  nor  less  than  $r)0,  to  be  recovered  before  any  justice  of 
the  ]>ca('e  of  tlu^  county — ono-half of  which  shall  be  paid  to  the  county,  and  the  other 
half  to  the  ])crson  bringing  suit  for  the  sauu^, — the  said  suit  to  be  brought  in  the 
name  of  t lie  Territory  of  Arizona:  and  said  overseer,  on  being  convicted  a  second 
tiuK^,  shall  be  reniove«l  from  his  olbce  by  tbe  justice  of  tbe  peace  of  tbo  precinct,  aud 
shall  take  such  pay  and  ]>er<iuisites  as  may  bedue  him  for  services  rendered. 

:W18.  (Sec.  20.)  ITpon  sucli  removal,  tbe  justice  of  tlu^  peace  shall  order  a  new 
election  to  till  tb<^  vacancv  thereby  o.casioned.  wbicb  shall  bo  conducted  in  the  man- 
ncr  ]»rcscrib(Ml  in  tbe  thirtcduth  and  fourteenth  sections  of  this  chapter. 

;')Jii'.  (Sec.  2\.)  If  any  owner  or  proprietor  of  land  irrigated  by  such  aceqnia  shall 
neglect  or  refuse  to  furnish  the  number  of  laborers  required  by  the  overseer,  as  r»*- 
(luired  in  the  eigliteenth  section  of  this  chapter  after  having  been  duly  notiJie<i  by 
the  overseer,  he  shall  be  lined  for  each  oilense  in  a  sum  not  exceeding  igJlO  for  the 
benetit  of  said  acequia,  which  shall  be  re.covered  by  tbe  overseer  before  any  justice 
of  the  peace  in  the  county,  and  in  such  cases,  the  overseer  shall  be  a  competent  wit- 
ness to  prove  the  offense  or  jiny  fact  that  may  serve  to  constitute  the  same. 

IW'iO.  (Sec  22. )  1  f  any  ])erson  sliall  in  any  manner  interfere  with,  impede  or  obstrnci 
any  of  said  ace(iuias,  or  use  the  water  from  it  without  the  consent  of  tbe  overseer,  cn- 
cei)t  as  provided  in  secticm  7  of  this  chapter,  during  the  time  of  cultivation,  he  sliali 
pay  for  each  olfense  a  sum  not  exceeding  $10,  which  shall  be  recoverable  in  tbe  niai'- 
ner  ])re8cribed  in  the  foregoing  section  for  tbe  benefit  of  said  acequia  ;  and  be  sluill 
further  pay  all  dainages  that  may  bave  accrued  to  the  injured  parties,  and,  if  sm  h 
person  have  not  wherewith  to  pay  said  iine  and  damages,  ho  shall  be  sentenced  to 
iifteeii  days  labor  on  said  public  ace(juia. 

Ii2'21.  (Sec.  2X)  All  lines  and  forfeitures  received  for  the  use  and  benefit  of  any  pub- 
lic acequia,  sh.ill  be  applied  by  tbe  overseers  to  tbe  improvements,  excavations  and 
repairs  which  may  be  necessary  on  said  acequia,  and  for  the  constraction  of  brid«;es 
where  they  may  be  crossed  by  any  ])ublic  street  or  road. 

'S22r2.  (Sec.  21.)  In  all  cases  of  conviction  under  this  chapter,  an  appeal  shall  be  al- 
lowed to  tbe  i>robate  ctmrt,  which  a])])eal  shall  be  taken  and  couddoted  as  all  othei 
appeals  from  tbe  dccisVoua  o£  Uivi  ^w^Uvivb^  ot  the  peace. 
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3223.  (Sec.  25.)  The  regulations  of  aceqnias,  which  have  been  worked  according  to 
the  laws  and  customs  of  Sonora  and  the  usages  of  the  people  of  Arizona,  shall  re- 
iiioiiu  as  they  were  made  and  used  up  to  this  day :  and  the  proviidons  of  this  chapter 
shall  be  enforced  and  observed  from  the  day  of  its  publication. 

32'i4.  (Sec.  26.)  All  plants  and  trees  of  any  description  growing  on  the  banks  of  any 
acequia  shall  belong  to  the  owners  of  the  land  through  which  said  aceqnia  may  run. 

3225.  (Sec.  27. )  Aiy  person  owning  lands  which  may  include  a  spring  or  stream  of 
running  water,  or  owning  lands  upon  a  river  where  there  is  not  population  sufficient 
to  form  a  public  acequia,  may  construct  a  private  acequia  for  his  own  uses,  subject 
to  his  own  regulations,  provided  it  does  not  interfere  with  the  rights  of  others. 

3226.  (Sec.  28.)  All  laws  coullicting  with  the  provisions  of  this  chapter  are  hereby 
repealed. 

[Note. — The  foregoing  chapter  is  compiled  and  taken  from  the  Compiled  Laws, 
chapter  LV,  page  528.  There  was  no  legislation  upon  the  subject  by  the  fourteenth 
legislature  (1^^),  and  this  chapter  remained  unchanged.] 

Chapteb  3 — Ditch  CroaHngs, 
[Approved  Febmary  7, 1887.] 

3227.  (Sec.  1.)  Any  person,  corporation  or  company,  owning  or  using  any  ditch  or 
canal  constructed  for  the  purpose  of  conveying  water,  shall  constrnct  and  maintain 
suitable  crossings  wherever  said  ditch  or  canal  crosses  any  public  highway,  or 
usually  traveled  road  of  this  territory;  said  crossing  shall  be  maintained  as  follows: 

From  the  bottom  of  the  ditch  in  the  roadway  there  shall  be  a  uniform  rise  of  not 
more  than  1  foot  in  3  to  the  top  of  the  embaukment ;  either  side  the  ditch  shall  be 
graveled  or  macadamized  with  stone  to  a  depth  of  not  less  than  10  inches  from  the 
top  of  one  embankment  to  the  other,  and  the  macadamized  or  paved  road  across 
any  of  said  ditches  shall  not  be  less  than  14  feet  wide  ;  provided,  that  any  person  or 
persons,  corporation  or  company  may  at  any  of  said  crossings  construct  and  build  a 
good  and  substantial  bridge  to  be  approved  of  by  the  road  overseers  of  the  district. 

322H.  ^Sec.  2.)  The  road  overseer  of  each  of  the  districts  in  the  several  counties  in 
this  Territory  shall  have  supervision  of  said  crossings,  and  it  shall  be  his  duty  to  see 
that  the  several  ditch  crossings  in  his  district  are  constructed  and  maintained  as  pro- 
vlded  in  the  preceding  section. 

3229.  (Sec.  3.)  For  ueglect  or  refusal  of  any  person  or  persons,  corporation  or  com- 
pany, whose  duty  it  shall  be  to  construct  or  maintain  such  crossings  as  provided  for 
in  section  1,  for  the  period  of  ten  days  after  being  notified  in  writing  by  the  road 
overseer  of  the  district  in  which  any  such  crossing  needs  construction  or  repair  that 
such  construction  or  repair  is  required,  such  person,  corporation  or  company  shall  be 
guilty  of  a  misdemeanor,  and  upon  conviction  thereof  before  a  justice  of  the  peace 
of  any  such  precincts,  shall  be  fined  not  less  than  $10  or  more  than  $100  for  the  first 
ofi'euse ;  and  of  not  less  than  $25  nor  more  than  $250,  and  the  costs  of  prosecution, 
for  each  subsequent  offense ;  provided,  that  whenever  such  highway  or  road  is  con- 
structcd,  after  the  construction  of  such  ditch  or  canal,  it  shall  be  the  duty  of  the 
road  overseer  of  the  district  to  construct  and  maintain  such  crossing  at  the  expense 
of  the  road  fund  of  the  district,  and  if  the  same  be  at  any  time  insufficient,  the  same 
hhall  be  paid  out  of  the  general  fund  in  the  county  treasury,  to  be  chargeable  to  and 
thereafter  collected  from  such  road  fund. 

32:^).  (Sec.  4.)  All  funds  colh  cted  under  the  provisions  of  this  act  shall  be  paid  into 
tbe  road  fund  of  the  district,  wherever  such  crossings  are  situated. 

;^31.  (Sec.  5.)  This  act  shall  take  effect  immediately. 

[Note. — The  foregoing  chapter  is  taken  from  the  Compiled  Laws,  chapter  LV, 
page  541.] 
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ADDENDA  TO  NEVADA  DIVISIOK. 

STATEMENT  OF  LTMAN  BRIDGES,  OF  SAH  FEAVCISCO. 

[The  following:  paper  has  been  delayed.  It  was  prepared  originally 
for  the  Nevada  Division,  Mr.  Bridges  being  at  the  time  division  civil 
engineer  in  the  U.  S.  irrigation  survey  for  the  Lahontan  Basin,  whidi 
includes  Nevada  and  part  of  the  California  Sierras.] 

In  laying  our  reclamation  works  for  western  Nevada  the  lakes  lyiog 
at  high  altitudes  upon  %he  eastern  slopes  of  the  Sierras  Nevada  have 
to  be  lirst  considered.  Speaking  of  the  physical  and  hydrograpbic 
geography  and  formation  of  the  basin  in  which  Nevada  is  situated, 
this  series  of  lakes,  4;hough  located  in  whole  or  part  within  the  iK)litioal 
or  State  line  of  California,  belong  in  every  natural  sense  as  storafse 
and  drainage  sources  and  systems  to  the  eastern  basin  region.  For 
that  reason,  then,  a  good  deal  of  the  work  of  the  survey  has  been  done 
in  connection  with  the  idea  that  these  lakes  must  form  the  reservoirs 
i'roni  which,  in  connection  with  the  Truckee  Basin,  the  sapply  of  water 
needed  for  the  reclamation  of  the  Carson  Valley  and  the  Sage  Brash 
Plains  around  Wadsworth  must  be  drawn. 

During  July  the  survey  of  the  basin  at  Donner  Lake  has  beea 
continued,  contours  of  the  lake  and  its  valley  two  miles  east  of  and 
including  the  lake  giving  an  elevation  of  20  feet  above  the  present 
Donner  Lake.  This  will  make  a  reservoir  of  over  5  square  miles,  with 
an  everage  depth  of  40  feet,  holding  an  estimated  volume  of  5,676,680,- 
000  cubic  feet  of  water  in  a  natural  land-locked  basin.  The  elevatioD 
is  5,885  feet  above  sea  level. 

The  outlet  of  the  i)rojected  Donner  Lake  reservoir  will  be  by  a  high- 
line  canal  along  the  benches  on  the  north  side  of  Truckee  tx)  the  plateaus 
north  and  northeast  of  the  city  and  to  the  east  of  Boca  and  Verdi,  cross- 
ing Prosser  Creek  and  the  Little  Truckee  Eiver.  There  can  be  selected 
n^servoirs  at  that  point  in  which  we  can  store  water  enough  to  fill  Dog 
Valley.  This  wiil  ultimately  become  available  for  the  valleys  and 
plateaus  north  and  east  of  Keno.  A  basin  map  of  the  Sierras  is  beiiijT 
l)rei)are(l.     It  will  show  this  system. 

We  have  also  located  a  place  for  a  dam  across  the  Truckee  River 
«il)out  1  mile  above  the  Central  Pacific  depot.  This  will  give  a  itiservoir 
3  miles  in  length  along  the  Truckee  Valley.  Contours  of  this  basin  are 
being  niade,  and  we  exi)ect  to  get  a  reservoir  by  the  projected  dam 
holding  fully  200,000,000  cubic  feet  of  water,  as  Bear  Valley,  Squaw 
Valie.N,  Deep  Creek,  Pole  Creek,  and  others  enter  the  Truckee  Kiver 
above  its  location.  There  can  also  be  a  connection  from  Donner  Lake 
reservoir  with  this.  The  outlet  from  this  reservoir  will  be  on  the  south 
side  of  the  Ti  uckev  River,  along  the  benches  and  high  foot-hills  south  of 
TiMckee  City,  around  tiie  Marquis  plateau  and  meadows  into  Marqais 
(J reek,  which  flows  into  the  Truckee  lliver  near  Boca,  about  10  mile« 
below  Truckee.    This  canal  through  Truckee  and  along  the  biU-sideu' 
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may  also  afford  an  excellent  water-power  for  mills,  etc.,  for  a  mile  or 
more  before  being  used  on  the  plateaus,  and  again  entering  the  Truckee 
Kiver  offer  an  ample  supply  for  Truckee  meadows;  or  it  can  be  carried 
hy  a  liigherline  canal  to  and  around  the  Washoe  Basin  here  in  western 
Nevada. 

This  dam,  with  tbe  reservoir  it  will  create  in  the  Truckee,  taken  iu 
connection  with  Lake  Donner,  will  store,  the  two  togetlier,  nearly  or 
quite  6,000,000,000  cubic  feet;  quite  sufficient  for  the  supply  of  all 
lands  now  under  ditch  or  available  therefor ;  as  well  as  the  reclama- 
tion of  at  least  1,000,000  acres  more.  This  is  now  given  over  to  the  sage- 
brash  and  the  few  broad-horned  steers  that  feed  upon  it.  A  caret  u  I 
8tudy  and  survey  of  the  other  lakes — Independence,  Webber,  and 
Ifiagle — with  reservoir  sites  as  found,  is  also  being  made  by  my  assist- 
ants. Lake  Tahoe,  by  a  dam  at  its  outlet  near  Tahoe  City,  can  readily 
be  raiaed  8  feet.  It  has  a  drainage  basin  tributary  to  its  supply  of  at 
least  5,000  square  miles. 

In  my  view  of  its  utilization,  Lake  Tahoe  should  be  held  in  reserve — 
the  great  storage  reservoir  which  will  meet  extraordinary  needs.  Over 
one- third  of  its  area  is  within  the  boundary  lines  of  ^Nevada.  A  tun- 
nel has  been  proposed  to  lead  into  the  Carson  Valley,  by  which  the 
water  thus  stored  can  be  drawn  from  its  depths,  at  least  1,000  feet 
below  its  surface.  As  the  site  and  route  have  not  been  fully  decided 
apon,  for  obvious  reasons  it  will  be  seen  I  can  not  state  the  location 
more  definitely.  We  have  run  three  lines  across  the  Sieras  between 
Lake  Tahoe  and  Carson  Valley,  and  have  adopted  the  shortest  and 
be8t  location  for  a  tunnel,  which  we  find  to  be  near  the  southeast  por- 
tion of  Lake  Tahoe  and  the  head  of  Carson  Valley,  all  in  the  State 
of  IJlevada,  locating  a  tunnel  10  by  10  feet,  with  a  crown  of  2  feet  in 
center.  The  open  cut  from  Lake  Tahoe  to  the  entrance  of  the  tunnel 
wUl  be  4,200  feet ;  the  length  of  tunnel  17,331  feet,  or  3.45  miles,  the 
cat  and  tunnel  having  a  grade  of  2  feet  per  mile.  The  exit  of  the  tun- 
nel on  the  Carson  Valley  or  east  side  is  to  be  1,500  feet  above  the  valley. 

The  output  of  this  tunnel  can  be  carried  both  north  and  south  along 
the  foot-hills  and  carried  to  any  portion  of  the  upper  Carson  Valley, 
aind  thence  into  the  Carson  Eiver.  In  addition  to  the  great  benefit  to 
be  derived  from  the  placing  of  this  water  upon  the  Carson  Valley  lands,  a 
magnificent  water-power  can  be  secured  and  utilized  along  the  east 
aide  of  these  mountains,  and  dynamos  cnarged  so  tliat  this  power  can 
be  transmitted  to  Carson  and  Empire  where  the  Virginia  City  mills  are 
located,  and  the  water  used  over  again  in' Douglas,  Ormsby,  Washoe, 
Jjyon,  and  Churchill  Counties,  all  of  them  in  Nevada.  It  is  a  perfectly 
feasible  and  not  an  expensive  project  either.  A  dam  will  have  to  be 
located  also  at  the  outlet  of  Lake  Tahoe  on  the  west  side  at  Tahoe 
Gity  to  raise  the  Lake  8  feet.  The  inlet  to  the  canal  and  tunnel  is 
located  so  as  to  receive  20  feet  depth  of  water  at  high-water  mark. 
ThiB  will  give  200  square  miles  of  surface  water  20  feet  deep;  equal  to 
11 1,61«,600,000  cubic  feet.  The  lake  will  never  be  more  than  12  feet 
lower  than  the  present  height.  This  grand  reserve  reservoir  can  be 
tnmed  either  into  the  Carson  or  Truckee  basins.  The  elevation  is 
6,200  feet. 

On  the  4th  of  July  last,  at  the  chairman's  (Senator  Stewart)  request,  I 
met  at  Garson  with  the  Senator,  the  State  surveyor-general  (Mr.  J.  E. 
Jones),  and  Commissioner  H.  Springman,  of  the  Stat.e  board  of  water 
and  reclamation,  as  well  as  some  other  gentlemen.  A  conterence  and 
exchange  of  views  was  held.  Many  valuable  suggestions  were  obtained 
yertaiuiDg  to  the  wa^er-sheds,  water  supply,  w^ter-courses^  locokU^w^ 
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for  reservoirs  and  cauals  on  the  eastern  slope  of  the  Sierras  and  wilhin 
tbo  State  of  Nevada. 

The  State  of  Nevada  having  appropriated  $100,000  tor  water  storage, 
which  is  immediately  available,  this  committee  and  the  citizens  present 
requestetl  me  to  locate  a  reservoir  site  for  them.  Commissioner  fl. 
Springraayer  accompanied  me  for  four  days  to  the  head  of  the  Carson 
Valley,  going  well  up  toward  the  head  of  tne  three  branches  of  the 
Carson  River.  We  found  Hope  Valley,  at  the  head  of  the  West  Fork  of 
the  Carson,  an  admirable  location  for  a  large  reservoir.  By  making  a 
dam  150  feet  high  we  could  secure  a  surface  area  of  not  less  than  5 
square  miles,  with  an  average  depth  of  50  feet.  .  This  dam  we  located 
at  the  foot  of  the  Carson  Valley  and  at  the  head  of  Hope  Canon, 
which  has  a  granite  ledge  on  both  sides.  For  the  first  100  feet  in 
height  it  has  a  narrow  gorge  of  200  feet  at  bottom  and  800  feet  in  width 
at  top,  with  rock  benches  about  500  feet  on  either  side  above  the  first 
100  feet.  This  is  a  land-locked  valley  about  5  miles  in  length,  an  aver- 
age of  1  mile  in  width,  7,658  feet  above  the  sea,  and  will  hold  6,969,- 
600,000  cubic  feet  of  water,  with  average  depth  of  50  feet.  This  reser- 
voir will  require  two  outlets  to  be  cut  in  rock  on  both  sides,  and  the  water 
can  be  then  turned  into  the  river  below.  This  is  the  West  Fork  of  the 
Carson  Eiver.  It  would  conduct  the  water  6  miles  down  Hope  Oanon 
to  a  diverting  dam  to  be  located  about  1  mile  above  the  mouth  of  the 
canon,  where  a  canal  on  the  left  or  north  side  of  the  river  would  con- 
duct the  amount  of  water  required  along  the  foot-hills  at  the  base  of  the 
mountain  and  north  of  the  canon  at  any  desired  height  as  far  north  as 
Sheridan  or  Genoa,  and  distribute  it  then  down  the  foot-hills*  and  into 
the  valley  until  it  reaches  the  West  Fork  of  the  Carson  River.  From  this 
same  diverting  dam,  1  mile  above  the  mouth  of  Hope  Caiion,  on  its 
right  bank,  another  canal  can  be  constructed  along  the  right  bank  of 
the  West  Fork  of  the  Carson  River,  with  a  sufficient  grade  to  conduct 
any  portion  of  this  water  from  the  Hope  Valley  Reservoir  across  Dia- 
mond Valley  2  miles  in  length;  this  is  located  at  the  foot  of  Hope 
Canon,  with  an  elevation  of  5,481  feet,  then  through  Dutch  Valley, 
with  an  elevation  of  5,277  feet,  and  this  also  about  2  miles  in  length; 
thence  into  Long  Valley,  which  has  an  elevation  of  5,078  feet  above  thesea 
and  about  200  feet  above  the  head  of  Carson  Valley.  There  are  already 
three  ditches  running  from  Hope  Canon  and  conveying  water  through 
Diamond  Valley  to  Dutch  Valley,  whose  natural  drainage  is  into  Loug 
Valley.  One  of  these  ditches  can  be  enlarged  into  a  canal,  and  the  flood 
and  natural  water  from  the  West  Fork  of  the  Carson  can  be  secured  to 
Long  Valley,  which  is  a  good,  natural,  safe  location  for  a  grand  receiv- 
ing reservoir ;  all  outside  of  any  river  channel. 

With  a  dam  100  feet  in  height  at  a  narrow  neck  of  Long  Valley  about 
1  mile  above  the  head  of  Carson  Valley  nearly  or  quite  4  square  miles  of 
surface  water  with  an  average  depth  of  50  feet  can  be  obtained.  This 
will  give  5,625,680,000  cubic  feet  of  water  for  distribution  by  a  canal  on 
the  east  side  of  the  Carson  Valley,  which  will  supply  not  only  the  Em- 
pire Mills,  but  also  all  that  the  100,000  acres  of  land  on  the  east  side  of 
the  Carson  River  (that  now  has  no  water  for  irrigation)  ma^^  require.  A 
canal  from  the  left  side  of  this  dam  out  on  the  benches  at  the  head  of 
the  Carson  Valley  may  be  supplied  from  this  same  source.  The  east  or 
main  fork  of  the  Carson  River  runs  almost  parallel  with  Long  Valley 
for  the  3  miles  east  before  debouching  into  the  Carson  Valley  proper. 
At  Horse  Shoe  Bend,  a  point  about  2  miles  from  its  mouth,  there  is  a 
narrow  saddle  ridge,  where  with  an  overflow  dam  across  the  East  Fork 
or  main  river  cs\u  be^  turned  through  a  tunnel  or  cut  of  aboqt  1,00(1 
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feet  in  len^rtli.  This  will  turn  the  water  tlirougb  a  10  by  10  feet  tunnel 
or  cut  10  feet  wide  at  bottom  and  with  its  slopes  of  1  to  1. 

We  have  found  and  located  a  number  of  other  sites.  Pleasant  Val- 
ley, on  the  Middle  Fork  of  the  Carson,  in  Alpine  County,  Cal.,  12 
miles  south  of  Hope  Valley,  which  is  about  3  miles  in  length  and  1  mile 
in  width,  can  be  made  from  40  to  50  feet  in  depth  as  a  reservoir,  with  a 
watershed  of  50  s<iuare  miles,  and  it  has  good  rocky  tlaiiks  at  the  lower 
end  of  the  valley.  This  location  is  3  miles  above  Markleville,  Cal.,  and 
in  it  can  be  stored  3,345,408,000  cubic  feet  of  water.  Below  this  reser- 
voir and  above  Markleville  are  the  waters  from  Burnside  Lake,  Hot 
Springs  Creek,  Charity  Valley,  and  other  mountain  creeks.  At  Markle- 
ville, 18  miles  above  Long  Valley,  the  East  and  Middle  Forks  of  the  Car- 
son unite,  thus  making  the  East  Fork  the  main  Carson  River,  so  that 
by  the  diversion  of  the  East  Fork  at  Horse  Shoe  Bend  Long  Valley  can 
receive  the  water  of  all  the  branches  of  the  Carson  to  its  full  or  max- 
imum capacity.  Twelve  miles  above  the  junction  of  the  Main  and  Bast 
Forks  of  the  Carson  Kiver  Silver  Creek  joins  the  East  Fork.  Five  miles 
farther  southeast  Wolf  Creek  empties  into  the  East  Fork.  One  mile 
above  the  mouth  of  Wolf  Creek  is  a  meadow  where  from  1  to  2  square 
miles  surface  of  water  can  be  stored  with  a  depth  of  40  feet.  Two  miles 
above  Wolf  Creek,  at  Silver  King  Valley,  on  the  East  Fork  of  the  Car- 
son, another  res(^rvoir  can  be  located  with  a  water  surfa<5e  of  2  square 
miles.  !Now,  all  the  above-named  reservoir  sites  in  Alpine  County  are 
above  6,000  feet  elevation.  Other  sites  have  been  examined  but  found 
impracticable.  The  wat^^r-shed  for  the  Carson  Eiver  and  its  branches 
is  fully  1,000  square  miles. 

The  commission  which  the  State  of  Nevada  authorized  to  construct 
reservoirs  and  canals  has  made  a  formal  request  that  I  should  make  a 
plan  and  locate  their  reservoirs  and  canals,  which  I  agreed  to  do.  They 
promised  to  proceed  with  their  work  without  delay.  This  reservoir  at 
Long  Valley,  the  one  that  they  desire  to  use  as  the  State  reservoir,  you 
will  observe,  is  the  grand  receiving  reservoir  between  the  forks  of  the 
Carson  River,  and  any  dams  built  above  by  the  Unitetl  States  or  other- 
wise will  be  feeders  for  this  grand  receiving  reservoir  owned  by  the 
State  of  Nevada.  As  to  other  reclaimable  areas  I  desire  to  say 
that  at  Wadsworth,  Nev.,  34  miles  below  Reno,  the  Truckee  River 
tnrns  north  and  sinks  into  Pyramid  Lake,  15  miles  from  Wadsworth. 
At  a  point  on  the  Truckee  5  miles  west  of  Wadsworth  an  admirable 
location  for  a  diverting  dam  was  found,  which  can  be  built  of  stone  in 
rocky  bluffs  116  feet  higher  than  the  water  surface  at  the  Wadsworth 
bridge.  A  dam  and  reservoir  has  also  been  located  there,  and  our  men 
are  running  levels  for  canals  on  either  side  of  said  river  to  conduct  the 
water  out  on  the  i)lateaus  and  benches  north,  east,  northeast,  and 
southeast  from  Wadsworth.  The  bridge,  which  is  now  30  feet  high, 
can  be  filled  up,  and  a  10  by  10  feet  outlet  and  canal  put  in  on  each 
end  of  the  bridge  to  guard  against  any  x)os8ible  flood  or  overflow  or 
accident.    This  water  can  be  extended  along  the  benches  if  required. 

I  have  made  many  inquiries  and  obtained  memoranda  in  as  many 
connties  and  districts  of  the  eastern  slope  of  California  and  of  the  State 
of  Nevada  as  1  have  had  opportunity.  From  the  information  thus  ob- 
tained I  can  safely  state  that  by  the  storing  of  the  flood  waters  at  the 
head  of  the  Carson  and  Truckee  Basins  and  other  water-sheds  along 
the  eastern  slopes  of  the  Sierras  at  least  500,000  acres  of  fertile  lands 
in  California  and  not  less  than  2,5(K),000  acres  of  good  arable  lands  in 
WeHtern  Nevada  can  be  reclaimed  and  enltivnted  ;  Jill  this  in  addition 
to  the  ai'ea  now  under  cultivation.     It  will  be  seen  that  the  a^^ve^atc^ 
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amount  of  water  in  the  reservoirs  already  selected  is  estimated  at 
133,229,968,000  cubic  feet  of  water,  and  from  the  best  information  ob- 
tainable the  reservoir  can  be  filled  annually  fiH)ra  natural  water-sheds. 
The  demand  for  water  in  this  State  is  at  the  rate  of  I  cubic  inch  per  acre, 
and  is  much  in  excess  of  that  generally  required  in  the  State  of  Califor- 
nia. The  estimated  amount  for  the  reservoirs  now  located  will  furnish 
an  acre-foot  for  3,000,000  acres  of  land.  I  am  convinced  that  we  shall 
be  able  to  find  reservoir-sites  that  will  hold  an  amount  sufScient  for 
another  2,000,000  acres  of  land;  that  is,  having  an  acre- foot  of  water 
for  each  acre.  This  will  make  5,0(>0,000  acres  that  can  be  reclaimed 
in  this  division  by  the  storage  of  water  sufficient  therefor.  The  waters 
of  the  Truckee  and  Carson  and  auxiliary  springs  have  been  carefully 
gauged  daily,  giving  the  velocity  and  quantity  and  discharge  in  cubic 
feet  per  second.  A  sample  of  the  gauging  of  the  Truckee  River  at 
Essex  above  the  ditches  and  canals  is  as  follows : 
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In  concluding  this  imperfect  statement,  I  wish  to  say  that  there  is 
reason  to  believe  that  we  can  gain  as  much  in  the  Humboldt  and  alw 
in  the  Owyhee  Valley  region  in  Northern  Neva<la  as  I  have  estimated 
for  the  eastern  California,  Sierras,  and  western  Nevada.  Land  under 
water  will  be  worth  from  $10  to  $30  per  acre.  It  is  now  worth  50  cent* 
or  $1.  The  cost  will  certainly  not  exceed  $1  in  $4  of  the  increased 
value  I  have  named. 


STATEMENT  OF  CHARLES  TV.  IRISH  (UNITED  STATES  SURVEYOR- 

GENERAL),  OF  RENO,  NEV. 

Under  date  of  January  6,  18H9,  the  snrveyor-general  of  Nevada  writes: 

As  to  the  improvement  of  the  jirid  lands  of  the  State  throngh  the  means  of  wfttor 
stored  by  reservoirs  and  distributed  upon  said  lands  by  means  of  some  system  of 
irrigation  conduits,  the  first  (|uestiou  w!ii(di  I  come  to  cousider  is  the  amount  of  SD- 
nual  rain-fall,  wliich,  of  course,  iucludes  the  suow-fall.  Of  the  first  the  St:ite  does 
not  receive  enough  rain  per  year  in  all  i>nrls  tt)  iusure  an  agricultural  crop,  for  tho 
average,  including  tlie  snow-fall,  is,  I  think,  not  far  from  d^  iuches. 

It  is  concluded  that  about  twice  this  amount  is  absolutely  necessary  forthepnr- 
pose,  and  such  amount  indicates  a  precarious  region  for  the  farmer;  its  effioaoy 
dei>ending  very  much  upon  the  kind  of  su'bsoil  which  receives  it. 

1  think  that  the  rain  fall  proper  can  not  ovrrgo  about  5  or  (J  inches  per  year  for  tiie 
whole  State,  which,  if  I  am  correct,  le.ivtis  the  amount  of  water  deri ved  from  the 
snow-fall  to  be  about  2^  to  3^  inches.  This  estimate  applies  only  to  the  valleys,  for 
the  reason  that  only  in  them  have  systematic  observations  been  taken.  It  is,  as  will 
be  seen  further  on,  vastly  different  upon  the  mountains.  It  is  the  snow-fall  whichis 
of  greatest  value  to  the  State,  for  the  n^nson  that,  lodging  upon  the  mountain  tops, 
sides,  and  cafions,  it  becomes  so  much  wat(U'  stored  nway  for  future  use  throagh  the 
preserving  coolness  of  those  elevated  regions,  from  which  it  is  let  down  by  degrees  to 
the  plains  below  at  the  season  when  most  needed  by  the;  farmer. 

As  to  the  observed  amount  of  annual  rain-fall  as  re])orted  for  this  State,  I  must  aaj 

that  it,  in  my  opinion,  must  fall  far  short  of  the  truth,  U>v  the  reason  that  all  theob* 

Nerving  stations  are  located  ui)on  the  jdains  and  valleys  at  the  foot  of  the  monntaina, 

^yhor^'>  tlie  gauges  cateb  but  a  vwy  kxwaU  V'art  of  the  snow-fall,  the  important  fiactOT 

in  this  case,  and  also  do  uot  catcXi  a\V  v)t  \.\\v5  yv\\\\. 
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I  have  made  experiments  for  the  purpose  of  determining  the  proportion  in  inches 
of  water  to  be  derived  from  freshly-fallen  snow  in  this  State,  and  find  that  it  is  1 
inch  of  water  from  11  Inches  in  depth  of  snow  ;  this  is  the  result  of  many  averages. 

Now  it  is  rare  indeed  to  have  more  than  a  few  inches  of  snow  to  fall  in  the  valleys, 
aud  a  fall  of  25  inches  is  rare  indeed,  but  on  the  mountains  it  is  quite  different ;  there 
the  snow  falls  to  great  depths. 

The  great  snow-catchers  of  this  region  are  the  Sierra  Nevada  Mountains. 

I  have  been  at  great  pains  to  discover,  in  the  absence  of  definite  measurements,  the 
depth  to  which  the  winter  snows  fall  upon  these  mountaius^  and  find  that  the  aver- 
age is  not  far  from  18  feet  over  all  their  surface  above  6,000  feet  altitude. 

It  is  sometimes  as  much  as  twice  this  amount  and  at  times  less,  but  it  is  safe  to 
count  upon  about  this  quantity  in  ordinary  seasons.  This  amount  of  snow  will,  when 
melted,  give  19  inches  of  water  over  the  area  upon  which  it  is  lodged. 

In  the  storing  capacity  of  this  giant  mountain  range  is  seen  the  great  value  it  is  to 
the  people  of  the  state.  The  more  valuable  for  the  reason  that  the  region  immedi- 
ately eastward  of  it  is  about  the  driest  in  the  State,  and  would  be.  without  the  vivi- 
fying stores  of  winter  storms,  retained  by  these  grand  old  mountains,  totally  unin- 
habitable and  useless  to  man. 

AH  the  mountain  chains  of  the  State  are  more  or  less  nearly  parallel  with  the 
Sierra  Nevadas,  and  they  in  succession  eastward,  from  this  the  northern  range,  are 
known  by  local  names,  as  shown  upon  map  (number  1)  accompanying. 

Upon  said  map  I  have  represented  the  Sierra  Nevadas  from  A  to  B,  the  great  bulk 
of  these  mountains  lying  without  the  State,  in  California,  but  all  the  drainage  of 
their  eastern  slopes  falling  within  Nevada,  giving  rise  to  the  Truckee,  Carson,  and 
Walker  Rivers. 

The  next  range  eastward  is  shown  nt  L,  M,  and  is  properly  called  the  **  Virginia 
Range,"  from  the  fact  that  Virginia  City,  the  most  important  mining  center  in  the 
State,  is  located  upon  it  just  under  its  highest  peak,  Mt.  Davidson. 

The  Multiple  range,  shown  at  C  to  D,  is  known  as  "  The  Toy-ah-be."  In  altitude, 
and  linear  extent  it  rivals  the  Sierra  Nevadas.  The  Toyahbe  Mountains  are  the  back- 
bone of  the  State. 

From  E  to  F  is  the  **  Diamond  Range,"  and  from  G  to  H  is  the  "Ruby  Range,"  an 
apparent  branch  of  the  former.  The  Rubies  are,  throughout  their  extent,  very  high 
mountains. 

Lastly  from  I  to  E  is  the  "  Schell  Creek  Range."  Between  these  principal  lines  are 
many  lesser  ranges,  branches  of,  or  lying  parallel  to,  the  main  ranges  already  de- 
scribed. 

1  have  not  attempted  to  describe  these  leeser  ranges  nor  show  them  upon  the  ma.p. 
From  careful  examination  of  all  sources  of  information  I  estimate  that  the  surface 
area  of  Nevada's  mountains  (I  mean  as  seen  in  plan)  is  52,000  square  miles,  aud  that 
of  this  area  18,000  square  miles  catch  and  hold  snow  the  year  around. 

Of  the  18,000  miles  of  snow-catching  area,  all  that  portion  which  is  in  altitude  above 
6i000  feet  will  receive  in  average  winters  from  4  feet  to  26  feet  of  snow,  which  will, 
I  estimate,  give  an  average  of  16  inches  of  water,  and  this  average,  in  my  judgment, 
will  hold  good  for  the  whole  State,  for  the  reason  that  the  estimate  does  not  include 
the  large  catchment  area  of  the  eastern  slope  of  the  Sierra  Nevadas,  where  the  yearly 
average  depth  of  snow-fall  is  much  greater,  all  of  which  drains  into  Nevada. 

But  all  tne  snow  caught  by  Nevada's  mountains  does  not  stay  all  the  year  upon 
their  tops  and  sides,  for  the  warm  winds,  which  by  their  natural  direction  in  pro- 
ceeding fh)m  the  equatorial  regions  toward  the  great  easterly  circulating  belt  along 
the  forty-second  parallel  of  latitude,  fall  into  the  valleys  of  Nevada  and  follow  them 
throughout  the  extent  of  the  State  in  a  south  to  north  direction  and  eat  away  the 
snow  nom  all  the  subsidiary  ranges,  thus  causing  streams  of  water  to  run  down  the 
canons  from  early  spring  until  about  the  end  of  July,  by  which  time  nearly  all  of  the 
Rnow  which  lodged  below  6,000  feet  altitude  is  melted  away  and  the  water  from  it  has 
ran  down  to  the  plains  below,  and  has  been  absorbed  by  the  soil  or  can  be  seen  col- 
lected in  a  thousand  shallow  lakes  of  greater  or  less  extent — natural  reservoirs.  With 
proper  engineering,  I  believe  that  95  per  cent,  of  this,  the  first  fruits  of  the  winter 
storms,  can  be  saved  for  the  production  of  what  are  called  here  second  crops,  which  in 
most  cases  will  be  limited  to  the  foot-hills  along  the  bases  of  the  mountains,  and  ma- 
tured in  the  months  of  September  and  October,  by  which  time  the  greater  part  of  this 
store  of  water  will  become  exhauste<L  to  be  again  replenished  the  succeeding  spring. 
The  remainder  of  the  snow,  which  from  its  altitude  is  above  the  roach  of  tne  warm 
air  currents  spoken  of,  melts  very  slowly  and  much  of  it  remains  from  year  to  year. 

Map  No.  2  is  intended  to  give  an  idea  of  the  distribution  of  the  rain-fall  through- 
ont  the  valley  portion  of  the  State.  The  results  as  shown  are  from  exact  observations, 
and  do  not  include  the  mountain  snow-fall.  It  is  seen  from  this  map  that  the  lowest 
portions  of  the  State  are  both  the  driest  and  warmest,  and,  singular  as  it  must  appear 
to  those  who  have  but  little  understanding  of  such  matters,  these  very  dry  regions 
are  now  the  most  fruitful;  as,  for  example,  the  region  from  Reno  aud  Vir^vuuv  C\.\.^ 
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eastward  towards  Anstin  across  the  **Sink  of  the  Carson/'  and  from  Wellington  and 
Hawthorne,  by  way  of  Lovelocks,  to  Winnemacca;  also  across  the  southern  parts  of 
t  he  State,  below  Candelaria  and  Pioche. 

The  secret  of  this  is  in  the  fact  that  for  the  northerly  region  mentioned  the  drain- 
age of  the  eastern  slope  of  the  Sierra  Novadas  comes  down  to  and  covers  all  tbe 
**  Sink  of  the  Carson"  region,  from  Pyramid  Lake  to  Walker  Lake,  depositing  an  im- 
mensity of  water  over  and  above  the  yearly  waste  by  evaporation  and  constant  pejr- 
eolation,  and  for  the  farther  reason  that  the  Humboldt.  River  brings  an  immense 
quantity  of  water  from  the  region  bounded  by  *^  Burner's  Ranch,''  Elko,  Ta8Cftror2i»9 
and  Paradise  Valley,  down  to  its  '^sink,-'  now  called  Humboldt  Lake.    In  the  soatiB-— 
ern  region  mentioned  the  reason  for  fruitfnlness  is  in  the  fact  that  there  is  no  wint^'^ 
season  there.    Winter  being  replaced  by  a  season  of  light  rains,  during  which  tti.^^ 
crops  are  put  in,  and  the  light  rain-fall,  aided  by  an  immense  underground  supply  c^-^ 
moisture,  is  sufficient  to  produce  and  ripen  the  crops  before  the  hot  and  ve^dr'.^V 
summer  sets  in.    When  a  water  supply  is  available  for  tlio  purpose,  a  continoaih-^ 
yearly  round  of  crops  is  produced  almost  without  exception. 

The  source  of  the  great  under  surface  flow  of  the  regions  included  in  Nye  an  ^k= 
Lincoln  Counties  is  seen  in  the  great  difference  of  altitude  between  the  northern  an  ^c= 
southern  portions  of  the  State,*  which  amounts  to  about  3,800  feet,  whereby  all  thfc.  ^ 
water  entering  the  strata  of  the  northern  portion  is  carried  down  a  grade  of  about  "3 
feet  per  mile,  to  this  region. 

The  substantial  evidence  of  this  is  seen  in  the  many  strong  flowing  sprinss-tol^c 
found  in  the  two  counties  mentioned.    Of  three  of  these  springs  I  have  a  close  a|z>- 
proximation  to  their  capacity  of  flow  for  a  period  of  twenty-four  hours.    They  are  al  1 
ni  the  same  vicinity.    The  one  highest  upon  the  mountain  gave  47*<^  cubic  feet;  itmc 
next  in  order  lower  down,  1,744,  and  the  lower  one,  quite  down  to  the  baseofttio 
mountain,  3,860  cubic  feet  per  twenty-four  hours.    From  all  that  I  have  myself  seexi 
of  the  region  in  question  I  feel  that  it  is  the  only  part  of  the  State  which  can  be  re- 
lied on  to  furnish  a  certain  and  continual  supply  of  artesian  water. 

(Referring  to  Map  No.  2.)  In  the  northeast  quarter  is  a  region  which  I  have  marked 
as  **  Rain-fall  unknown."  I  am  sure  that  throughout  this  part  of  the  State,  from  Fort 
McDermitt  southeasterly,  is  the  future  wheat  region  of  Nevada.  I  conclude  this  from 
my  pergonal  observation  of  its  climate  and  soil  and  its  natural  vegetation.  I  feel 
certain  that  over  a  very  large  proportion  of  the  region  indicated  wheat  can  begrowu  ^ 
under  about  the  same  conditions  as  it  is  produced  in  northwestern  Minnesota  and  ^j 
northeastern  Dakota. 

This  subject  brings  me  to  Map  No.  3,  upon  which  I  have  endeavored  to  show  the 
regions  of  the  State  in  which  the  crops  there  indicated  can  be  grown  with  a  certainty 
and  success. 

The  climate  of  the  region  marked  A  is  the  least  variable  of  any  part  of  the  State;    J 
the  winters  never  very  cold  nor  the  summers  hot.     It  contains  the  largest  area  of     i 
veritable  desert  land  in  the  State,  comprised  in  the  Black  Rock  and  Smoke  Creek    1 
Deserts,  areas  which  produce  no  vegetation  whatever.     I  have  verified  the  statement 
as  to  its  range  of  crop  products. 

I  have  heretolore  stated  as  to  the  region  D.  Its  climate  is  much  like  that  of  west- 
ern Minnesota,  and  a  bountiful  snow-fall,  with  very  rare  exceptions,  is  assured.  Soil, 
climate,  and  snow-fall  all  combine  to  make  it  the  wheat  region  of  the  State.  Its 
average  altitude  is  considerable,  and  having  no  deep  valleys,  its  climate  is  the  coldest 
of  all  the  State;  hence  the  snows  are  more  lasting  upon  its  mountains,  and  water 
from  that  source  is  plentiful.  It  contains  the  highest  mountains  to  be  found  within 
the  State. 

The  central  region  B  contains  high  mountain  regions  and  deep  wide  valleys,  with 
a  bountiful  mountain  snow-fall;  hence  water  is  very  plentiful  in  spring  and  summer 
months,  as  evidenced  in  the  broad  shallow  lakes  to  be  found  in  all  the  valleys  in 
the  mid-summer  season.     Its  climate  is  mild,  and  Indian  corn  can  be  raised  within  it. 

Experiment  on  a  large  scale  has  fully  proven  the  statements  on  the  map  as  to  the 
variety  of  crops  to  be  successfully  raised  within  it.  Its  western  portions,  bordering 
on  the  region  known  as  the  Colorado  Desert,  are  very  dry  and  hot. 

The  region  marked  C  has  a  greater  range  of  productiveness  than  any  other  part  of 
the  State.  Its  climate  much  resembles  that  of  the  Gulf  States,  more  particularly 
that  of  southern  Texas,  not  subject,  however,  to  such  great  variations  of  tempera- 
ture. Its  winters  are  warm  and  spring-like,  and  are  the  seeding  season,  and  about 
all  the  rain-fall  of  the  year  comes  down  at  this  season  and  is  small  in  amount.  Here 
the  semi-tropical  fruits,  which  are  produced  in  southern  California,  can  be  success- 
fully cultivated,  to  which  can  be  added  cotton  and  sugar-cane.  Thus  herein,  wherever 
water  can  be  had  by  impounding  or  through  artesian  i)re88ure,  all  the  agricultunil 
products  of  the  middle  Gulf  States  can  be  grown,  and  much  more  besides. 

Cotton  and  Indian  corn  were  produced  in  this  and  surrounding  regions  in  pre-his- 
toric  times,  as  I  have  proven  by  the  discovery  of  corn-cobs  among  the  relies  of  an- 
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cient  dwelling  places  and  of  cotton  packed  in  funeral  urns  along  with  tlio  bonca  of 
the  dead  and  also  made  into  twine  and  coarse  thread  and  woven  into  fabrics  resem- 
bling very  coarse  blanket  stuff.  I  am  able  to  supply  you  with  a  small  quantity  of 
the  cotton  fiber  which  I  procured  from  one  of  the  ancient  burial  places  west  of  the 
Colorado  River  near  to  the  head  of  the  **  Vegas  Wash."  The  urn  in  which  thin  cot- 
ion  was  found  contained  hnman  bones,  and  the  urn,  with  its  contents  tightly  packed 
within  it,  was  closed  with  a  lid,  which  was  closely  sealed  with  a  resiuons  substance, 
thns  securing  it  from  the  action  of  the  air.  I  found  other  urns  filled  in  the  same 
manner  but  not  sealed.  The  cotton  which  they  contained  was  only  slightly  stained. 
As  evidence  of  the  antiquity  of  this  relic  of  ancient  agricultural  art  I  will  state  that 
the  jar  from  which  it  was  procured  was  placed  in  a  cave  in  a  mountain  side  and  with 
several  others  embedded  in  a  smooth  layer  of  adobe  mortar,  in  which  were  impres- 
sions of  the  feet  of  those  who  made  the  deposit,  tracks  of  barefooted  man.  The  cave, 
after  its  use  by  man,  became  the  habitation  of  bats,  and  they  occupying  it  long 
enough  to  deposit  manure  to  the  depth  of  3^  feet  over  these  relics,  forsook  the  cave, 
and,  when  I  was  there,  evidently  had  not  inhabited  it  for  a  long  time. 

I  saw  enough  other  evidence,  besides  the  c^rn-cobs  and  this  dock  cotton,  to  lead 
me  to  believe  that  the  southern  portion  of  Nevada  had,  in  times  long  since  passed, 
been  inhabited  by  a  nation  of  farmers,  who  extensively  tilled  the  soil,  and  that  they 
did  this  by  a  system  of  reservoirs  and  irrigating  ditches  leading  therefrom. 

For  further  testimony  as  to  the  fruitf illness  of  Nevada  soil,  I  have  the  honor  to 
refer  you  to  my  annual  report  to  the  Commissioner  of  the  General  Land  Ollico  and 
accompanying  letters  from  some  of  the  most  experienced  of  her  citizens  relating  to 
this  subject,  dated  July,  1889. 

I  am  certain  that  Nevada  can  and  will  produce  abundantly  all  of  the  crops  which 
are  raised  in  the  region  ranging  in  climate  from  Minnesota  to  Florida,  together  with 
all  that  flourish  in  and  enrich  southern  California.  The* results  stated  above  and  as 
shown  by  the  maps  accompanying  are  not  speculations  at  all,  but  the  results  of  ob- 
servation and  personal  examination;  and  while  they  are  in  a  measure  approximate, 
they  are  to  a  very  great  extent  reliable. 

I  have  been  at  some  pains  to  state  the  amount  of  water  in  average  seasons  upon 
the  surface  of  Nevada ;  I  will  in  conclusion  now  state  its  quantity  as  far  as  the  mount- 
ainous portions  are  concerned. 

To  the  16  inches  stored  above  ihe  6,000-foot  elevation  should  be  added  that  which, 
falling  below  the  6,000-foot  melts  and  Tuns  down  in  the  spring  and  early  summer. 
The  average  depth  of  this  snow  is  about  5-J  feet,  and  I  estimate  its  quantity  of  water 
from  my  average  found  for  snow  freshly  fallen,  viz,  1  inch  of  water  to  11  inches  of 
snow. 

I  think  that  it  can  be  safely  estimated  that  9,000  square  miles  of  mountainous  sur- 
face will  catch  this  amount  of  snow  in  average  winters,  thus  giving  6  inches  of  water; 
this  added  to  the  amount  falling  upon  the  higher  altitudes  gives  22  inches  of  water, 
the  greater  part  of  which  can  be,  by  careful  planning,  made  available  for  iTrigatiou 
purposes. 

There  is  not  less  than  4,800  square  miles  of  the  Sierra  Nevada  Mountains  which  shed 
water  into  Nevada.  Of  this  area  250  square  miles  store  annually  14  inches  of  water ; 
560  square  miles  store  annually  19  inches  of  water ;  1,330  square  miles  store  annually  'M 
inches  of  water.  All  of  which  that  is  not  lost  by  evaporation  and  percolation  come.s 
down  into  Nevada,  giving  rise  to  the  Truckee,  Carson  and  Walker  Rivers.  The  re- 
maining 2,660  square  miles  glverise  toonly  seasonal  streams,  which  dry  awuy  with 
the  summer  heats. 

I  estimate  the  agricultural  lands  of  Nevada  at  21,000  square  miles.  This  iirea  will,  1 
believe,  be  increased  in  the  future  by  the  addition  of  many  square  miles  of  foot-hills 
now  classed  as  mountains.  Be  that  as  it  may,  the  water  supply  of  Nevada,  as  I  have 
ontlined^  is  sufficient  to  furnish  each  square  mile  of  agricultural  land  in  the  State 
with  42  inches  of  water  per  annum. 

As  it  is  not  possible  to  reach  and  improve  all  the  agricultural  lands  of  the  State  by 
irrigation  from  the  mountains,  it  is  seen  that  it  is  possible  to  supply  much  of  such 
lands  within  reach  with  more  than  42  inches  per  year;  that  quantity  of  itself  being 
equivalent  to  a  bounteous  rain-fall  in  other  regions. 

I  have  for  the  past  year  carried  on  a  series  of  experiments  upon  the  amount  of 
evaporation  at  this  place,  the  town  of  Reno.  I  found  the  maximum  for  twenty-four 
hours  for  the  day  endng  August  2,  1889,  to  be  seventy- two  one-hundreths  of  an 
inch.     For  the  year  1889  it  was  as  follows : 


Inches. 

January 1.94 

February 2.13 

March 3.91 

April 4.  .')3 

May 11.26 

June 14. 15 

Jalv 17.76 


Inches. 

Angust 16.21 

September 13. 91 

October 9.99 

November 3.03 

D<icember I.IH 


Total Y^.^ 
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Ki^lit  feet  and  fimr  inchoH  for  tlio  year  1889  was  coDsitlered  tlio  driest  and  warm* 
<Ht  which  has  boon  experienced  since  the  settlement  of  the  country. 

'I'he  spring  and  early  sanuDer  of  188J)  were  especially  dry  seasons.  I  am  hiclined 
to  bolieve  that  1889  will  for  a  long  time  stand  as  the  maximum  dry  year  for  Nevada. 
In  my  opinion  the  eva])oration  is  considerably  greater  for  the  central  and  soal^em 
portions  of  the  State.  From  all  that  I  can  gather  it  was  about  19  per  cent,  greater  in 
those  portions  of  the  State  for  the  year  1889  than  here  in  Reno. 

In  order  to  give  yon  an  idea  of  the  substantial  and  permanent  nature  of  our  water 
supply,  and  the  consequent  reliability  of  it  if  properly  stored,  and  beine  stored,  that 
it  can  be  depended  upon  to  tide  the  farmers  using  it  over  a  number  of  dry  BeaaonSjI 
desire  to  call  your  attention  to  the  water-shed  of  the  Tmckeo  River.    I  estimate  it  at 
560  square  miles,  with  an  annual  average  of  14  Inches  of  water  stored  in  the  shape  of 
Huow.     The  Truckeo  takes  its  rise  in  Lakes  Tahoo  and  Donuer  and  nnmeroas  moant- 
ain  streams.    The  river,  leaving  Lake  Tahoe,  makes  its  way  through  a  deep  gorge  in 
the  heart  of  the  Sierras,  and  emerging  from  them  on  their  eastern  face  runs  its  courfie 
easterly  for  1*2  miles  across  the  "Truckee  Meadows,^*  and  continuing  that  conrse  cats 
the  **  Virginia  Range,"  traversing  it  fos21  miles,  at  the  town  of  Wadsworth  chang- 
ing its  course  to  north.    It  in  17  miles  more  falls  into  either  of  two  large  lakes. 

Pyramid  Lake  is  the  larger  and  deeper  of  the  two.  The  other  lake  is  called  Win- 
nemucca  Lake  by  the  whites,  and  Mud  Lake  by  the  Pah-Ute  Indians. 

The  river  channel  divides  at  a  point  2  miles  from  the  former  and  5  miles  from 
the  latter.  Now  it  has  so  happened  that,  by  means  of  di'ift- wood  and  ftrom  other 
causes,  one  of  these  channels  gets  choked  up,  with  the  result  that  all  of  the  water  is 
shut  oil' from  one  lake  and  turned  into  the  other.  The  diverted  flow  will  continue 
then  for  a  longer  or  shorter  time,  lifting  the  surface  of  the  receiving  lake  mnoh  above 
that  of  the  other.  This  is  seen  in  the  many,  and  various,  water  marks  along  their 
shores. 

Pyramid  Lake  is  about  1,700  feet  deep.  Mud  Lake  is  shallow,  being,  as  far  as  I  have 
been  able  to  sound  it,  only  65  to  70  feet  deep.  From  its  shallowness  it  at  times  goes 
dry  ;  but  this  happens  only  at  long  intervals  of  time. 

I  liavo  taken  great  x)ains  to  ascertain  the  facts,  and  find  that  about  fifty  yeiirs  ago 
it  was  entirely  dry,  so  that  the  Indians  used  its  bed  for  a  road  from  one  end  to  the 
other.  There  are  Indians  now  living  who  remember  having  traveled  along  its  bed 
many  times. 

In  1844,  at  the  time  of  General  Fremont's  first  trip  through  this  region,it  was  slowly 
(illiug,  by  reason  of  a  groat  dam  of  brush  and  cotton- wood  timber,  which  was  pushed 
into  the  Pyramid  Lake  channel  by  a  great  freshet  in  the  river  some  time  before  that 
date.  The  lilling  has  continued  to  the  present  time;  so  that  now,  as  before  stated, 
the  lake  is  about  70  feet  deep,  and  completely  covers  all  its  bed.  The  length  of  this 
lake  \H  28  miles,  and  its  average  width  (>^  miles.  Thus  it  is  seen  that  in  fifty  years' 
time  the  Truckte  River  drainage  has  stored  in  Mud  Lake,  2.4  cubic  miles  of  water!  But 
this  is  not  all  of  its  storage  capacity,  for  within  the  fifty  years  spoken  of  it  has  again 
and  again  filled  up  Pyramid  Lake,  a  much  larger  body  of  water,  through  a  rise  and 
fall  of  at  least  25  fec^t ;  so  that  I  am  disposed  to  place  the  storage  by  the  Tmckeo 
River  for  a  period  of  fifty  years  in  these  two  lakes  at  not  less  than  5  cubic  miles  of 
water,  over  and  above  all  the  losses  by  evaporation  and  percolation.  This  would  be 
at  the  ratoof  14,719,79r),200  cubic  feet  per  annum,  which  sum  is  the  result  over  and 
above  all  losses  by  evaporation,  percolation,  and  used  by  irrigation  for  the  past 
twenty  to  fifty  years.  This  amount  of  water  would  cover  a  square  milo  7,795  feet 
deep  each  year  if  diverted  from  the  lakes  and  so  used. 

That  irrigable  lands  may  be  taken  by  settlers  and  put  under  improvement,  in  this 
State,  with  proper  facility  and  with  safety  to  the  api)ropriators.  The  land  laws  re- 
quire a  radical  revision  to  that  end.  I  am  sure  that  a  settler  on  the  public  lands 
here  will  require,  at  an  average,  three  years'  time  in  which  to  so  improve  and  irrigate 
his  selection,  that  he  can  take  his  family  upon  it  to  permanently  reside.  The  home- 
stead law  should  be  so  changed  as  to  allow  a  selection  to  be  made,  and  at  least  three 
years'  labor  upon  it,  to  get  water  to  it,  before  requiring  a  permanent  family  residence 
thereon,  and  also  requiring  that  at  the  least,  labor  to  the  value  of  $5  per  acre  of  land 
claimed,  be  done  each  year  to  that  end,  and  that  the  land  be  fully  improved,  and 
under  crop  on  the  making  of  final  proof,  which  change  in  the  laws  would  accomplish 
much. 

The  proper  safe^guards  should  be  provided  by  law,  to  prevent  the  labor  of  the  set- 
tler finally  going  into  the  hands  of  land  sharks. 

There  is  much  valuable  public  land  to  be  found  in  the  mountain  cafions,  where 
very  fruitful  farms  can  be  made  and  cultivated  through  aid  of  the  early  melting 
snows,  which  can  not  now  be  taken  under  the  present  land  laws. 

The  legal  requirement  that  homesteaders  and  pre-emptors  shall  take  their  lands  in 
a  compact  body  apj)roximating  a  8(juare  in  shape  is  in  the  way.  In  many  cations  in 
Nevada's  Mountains,  farms  of  100  acres  can  be  made,  but  of  very  irregular  shape,  and 
will  he  as  much  as  2  or  W  milen  lon^.    'the  Iviud  laws  should  provide  for  the  improve- 
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ment  of  such  canon  land^,  for  they  otherwise  will  ^o  to  waste.  I  feel  that  there  will 
be  large  bodies  of  land  so  sitaated,  as  that  their  improvement  will  be  beyond  indi- 
vidaal  effort;  these  can  only  be  improved  throagh  the  organized  effort  of  a  colony, 
hence,  the  land  laws  should  provide  for  the  colonization  of  such  lands. 

In  conclusiou,  I  have  to  say  that  any  system  of  irrigation  which  does  not  ptovide 
for  the  impounding  of  the  water  in  any  useful  quantity,  large  or  small,  will  be  use- 
less to  the  people  of  this  State. 

Such  plan  should  provide  for  the  using  of  the  water  wherever  found,  in  reservoirs, 
or  by  other  means,  and  in  quantities  from  ponds  20  acres  in  extent,  and  5  feet  deep, 
up  to  the  largest  areas  which  can  be  covered,  and  with  dams  to  the  highest  limit, 
consistent  with  safety. 


LAKES  TAHOE  AND  BONH EB  FOB  IBBIGATION  PUBPO&ES. 

STATEMENTS  OF  FRANCIS  G.  NET77LANDS  AND  R.  L.  FULTON,  OF 

RENO,  NEV. 

The  following  papers  having  been  forwarded  to  the  committee  by  the 
Nevada  State  Board  of  Trade,  it  is  ordered  that  they  be  inserted  with 
the  testimony  taken  in  connection  with  Nevada: 

PROPOSITIONS  FOR  THE  USE  OF    LAKES  TAHOE  AND    DONNER,  AfADE  BY  FRANCIS  G. 

NEWLANDS. 

Shortly  after  my  coming  to  Nevada  the  prevailing  subject  of  discnssion  in  Reno 
was  water  storage,  and  the  general  sentiment  was  expressed  that  the  Government 
only  was  able  to  give  the  necessary  relief  and  aid.  My  judgment  was  that  this  com- 
munity would  have  to  take  the  matter  in  its  own  hands,  first,  because  the  Crovem- 
ment  is  proverbially  slow  in  such  matters;  second,  because  the  political  views  of  one 
of  the  national  parties  are  opposed  to  the  Government  undertaking  enterprises  which 
can  be  undertaken  by  private  capital,  and  that  this  sentiment,  co-operating  with  the 
ignorance  in  the  East  of  Western  wants,  might  defeat  measures  for  relief;  and  third, 
because  I  had  reason  to  believe  that  most  of  the  storage  siles  were  out  of  the  owner- 
ship of  the  Government  and  in  the  ownership  of  private  individuals. 

As  to  the  State  board  of  reclamation  organized  under  the  act  of  the  last  legisla- 
ture, I  found  upon  conference  with  its  members  that  they  were  hampered  with  doubts 
as  to  their  powers,  as  well  as  the  question  whether  a  proposed  enterprise  could  be 
completed  within  the  proposed  limits  of  the  appropriation  made  ($100,000),  and  also 
difiBculties  arising  from  the  supposed  onerous  nature  of  the  rates  exacted  by  the  law 
for  the  use  of  water. 

I  said  that  I  was  disposed  to  spend  some  time  and  money  in  securing  a  pmctical 
solution  of  the  difficulty,  and  endeavored  to  ascertain  the  facts  with  reference  to  the 
title  and  ownership  of  the  various  reservoir  sites  on  the  Truckee.  I  was  then  brought 
in  communication  with  Mr.  Robert  Fulton,  the  land  agent  of  the  Central  Pacific, 
who  has  a  greater  familiarity  with  the  topography  of  the  country  than  any  man  I 
have  met.  The  result  of  our  investigations  was  that  we  ascertained  that  the  outlet 
of  Donner  Lake  was  in  the  possession  of  Mr.  Kruger,  of  the  Truckee  Lumber  Company, 
and  that  he  had  recently  constructed  a  dam  there  about  6  feet  in  height.  We  found  the 
outlet  of  Lake  Tahoe,  consisting  of  118  acres,  was  in  the  ownership  and  possession 
of  the  Boom  Company,  the  principal  stockholders  of  which  were  Leland  Stanford,  C. 
P.  Huntington,  the  estate  of  Charles  Crocker,  and  other  persons  interested  in  the 
Central  Pacific  Railroad  Company.  We  immediately  commenced  negotiations  with  a 
view  to  the  purchasing  of  these  outlets,  I  agreeing  that  I  would  advance  the  money 
to  perfect  tlie  dams,  store  the  water,  and  turn  over  the  completed  works  either  to 
the  State  of  Nevada  or  to  the  county  of  Washoe,  or  to  the  united  ditch-owners  on  the 
Truckee,  as  might  be  deemed  advisable.  J  communicated  with  Mr.  Charles  F. 
Crocker  on  the  subject  shortly  prior  to  his  departure  for  the  East,  by  letter,  Mr.  Pul- 
ton taking  the  letter,  and  having  also  a  personal  interview  with  Mr.  Crocker. 

The  following  is  a  copy  of  the  letter  addressed  by  me  to  Mr.  Crocker : 

Carson  City,  Nev.,  September  26,  1889. 

My  Dear  Crocker  :  Yon  doubtless  know  that  '*  iirrigation  "  is  the  absorbing  ques- 
tion in  Nevada  at  present  and  that  surveys  have  been  and  are  being  made  by  the 
United  States  Government  of  the  various  sources  of  water  supply,  with  a  view  to  the 
establishment  of  reservoirs  for  the  storage  of  water,  so  that  the  supply  may  be  con- 
tinuous— not  as  at  present,  too  abundant  during  the  spring  and  early  summer,  when 
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the  Buow  is  melting,  and  scanty  when  it  is  needed  for  the  maturity  of  crops  and  for 
the  second  and  third  crops  of  alfalfa  and  other  grasses. 

The  storage  project  to  which  I  call  yonr  attention  in  this  couinjunication  is  that  of 
the  Truckee  River,  and  I  propose  to  show  you  how  the  Central  Pacific  Railroad,  or 
the  men  who  are  interested  in  it,  can  greatly  benefit  this  State  and  its  people,  and  at 
the  same  time  largely  increase  the  revenue  of  the  railroad.  I  shall  probably  give  yon 
some  information  of  which  you  are  already  pos8e8sed,  but  it  is  necessary  to  a  con- 
nected statement.  The  Truckee  River  takes  its  source  in  Lake  Tahoe  on  the  east- 
ern Hide  of  the  Sieiras  and  flows  past  the  town  of  Truck<'e,  Cal.,  and  the  towns 
of  Verdi,  Reno,  and  Wads  worth,  in  Nevada,  a  distance  of  1)7  miles,  emptying  into 
Pyramid  and  Winnemucca  Lakes.  It  ol)t;un8  about  one-fourth  of  its  flow  from  Lake 
Tahoe,  the  other  three-fourths  coming  Irom  water-sheds  which  empty  into  the 
Truckee  below  Tahoe,  such  as  the  Little  Truckee,  Pressor  Creek,  and  the  outlets  of 
Donner,  Independence,  and  other  small  lakes. 

The  sources  of  this  river  are  almost  entirely  in  California,  but  they  can  be  of 
no  banefit  to  it  so  far  as  irrigation  is  concerned,  for  the  reason  that  the  California 
lands  adjacent  to  it  are  on  the  eastern  slopes  of  the  Sierra  Nevadas,  and  are  monnt- 
ainous  and  precipitous.  The  water  is  not  utilized  for  irrigation  until  the  Nevada 
line  is  reached,  and  from  that  line  to  Wadsworth  a  strip  of  country  50  or  (JO  miles  in 
length  and  from  2  to  15  miles  in  width  is  transformed  from  a  desert  into  a  fertile 
country,  equalling  in  productiveness  and  surpassing  in  climate  any  irrigated  dis- 
trict in  California  that  I  know  of,  except  the  San  Gabriel  Valley,  in  Los  Angeles 
County.  Within  the  reach  of  the  Truckee  River,  by  ditches  which  have  been  sur- 
veyed, lie  400,000  or  500,000  acres  of  land  superior  to  any  that  has  yet  been  irrigated. 
The  only  thing  that  prevents  this  land  from  being  made  of  great  value  to  the  State 
and  a  great  source  of  revenue  to  the  Central  Pacific,  is  the  scarcity  of  water  dnrlug 
the  months  of  July,  August,  and  September,  when  the  crops  arc  maturing.  When  the 
water  is  most  needed  it  is  scarce,  and  when  it  is  least  needed  it  is  abundant  and  over 
flowing.  During  March,  April,  May,  and  June  the  snows  melt  and  fill  the  river  with 
an  overflowing  stream,  of  which  a  very  small  proportion  is  utilized,  the  balance  pour- 
ing into  Pyramid  and  Winnemucca  Lakes,  which  lie  in  the  sink  of  the  desert  and 
have  no  outlet.  Some  idea  of  the  magnitude  of  this  volume  can  be  formed  when  I 
tell  you  that  the  area  of  these  two  lakes  is  (as  I  am  informed)  about  (iOO  scjuare 
miles,  or  over  360,000  acres,  and  that  the  depth  of  Pyramid  Lake  is  in  some  places  16() 
feet,  and  in  others  even  more.  If  this  water  to  the  depth  of  4  feet  could  be  led  by 
ditches  over  fertile  land,  it  would  put  under  cultivation  over  .^)00,000  acres.  As  it  is, 
the  water  rushes  to  these  lakes  and  can  not  be  utilized,  for  the  lakes  are  below  the 
level  of  the  adjoining  lauds.  In  July,  August,  and  September,  when  the  water  is 
most  needed,  the  river  runs  almost  tiry,  and  the  farmers  of  the  50,(K)0  or  ()(),000  acres 
now  under  irrigation,  fearful  Icvst  the  drought  may  wither  their  crops,  are  engaged 
in  a  continual  tight  for  the  scanty  supply  that  does  come  down. 

Much  has  been  expected  from  the  United  States  Government,  but  the  people  are 
beginning  to  realize  that  it  moves  slowly  and  that  little  will  be  done  beyond  the 
ascertainment  and  survey  of  reservoirs,  the  enterprises  themselves  being  left  to  pri- 
vate capital.  We  have  already  ascertained  all  that  can  be  learned  about  the  som  ces 
of  the  Truckee  River.  We  know  that  a  dam  costing  $10,000  can  be  constructed  at  the 
outlet  of  Lake  Tahoe,  which  if  raised  only  10  feet  high  will  store  for  the  period  of 
scanty  supply  a  body  of  water  in  addition  to  that  at  present  in  the  lake  covering 
175  square  miles  and  10  feet  in  depth,  all  of  which,  except  that  drunk  up  by  the  sun, 
can  be  utilized  in  the  })eri()d  of  greatest  scarcity,  and  capable  of  irrigating  millions 
of  acres,  in  connection  with  the  utilization  of  the  water  whichflows  from  other  water- 
sheds into  the  Truckee  during  the  flood  season. 

The  title  of  the  land  on  which  this  dam  must  rest  is  not  in  the  Government.  If  it 
were  the  solution  would  bo  simple.  But  1  was  glad  to  find  that  it  was  in  the  name  either 
of  your  father  or  yourself  and  that  a  dam  was  at  present  upon  it,  and  that  in  some 
way  it  was  in  the  possessiim  of  a  boom  company  organized  under  the  laws  of  Califor- 
nia for  the  booming  of  logs  down  the  Truckee  River,  and  that  the  stockholders  of  this 
company  were  the  gentlemen  interested  in  the  Central  Pacific  Company — Governor 
Stanford,  C.  P.  Huntington,  yourself,  W.  E.  Brown,  and  others.  1  say  that  I  was  glad 
to  hear  this  for  I  felt  satisfied  that  the  public  spirit  as  well  as  the  business  policy  of 
these  gentlemen  would  prompt  them  in  some  way  to  utilize  this  land  to  the  advan- 
tage of  Nevada  and  its  people  and  the  consequent  profit  of  the  railroad  in  which 
they  are  interested  and  which  traverses  from  one  end  to  th(^  other  the  State  of  whose 
products  and  supplies  it  is  almost  the  only  carrier. 

Something  can  be  done  immediately  in  behalf  of  this  community,  and  I  appeal  to 
you  to  do  it  before  your  departure — and  that  is  to  take  measures  lo  bring  some  of  the 
gentlemen  interested  in  your  railroad  in  commmiication  with  a  committee  of  the 
people  of  Reno  on  this  subject.  Antl  I  suggest  also  that  orders  be  given  to  keep  the 
gates  of  the  present  dam  shut  down  during  the  coniing  winter  and  spring  so  that  the 
water  of  the  lake  can  be  stored,  and  if  the  present  dam  is  iusutficient  that  a  new  one 
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be  immediately  coastracted.  If  uecessiiry  I  will  undertake  to  see  that  the  mohey  is 
raised  for  this  purpose.  All  this  cau,  I  think,  be  done  immediately.  Measures  for 
the  more  complete  utilization  of  the  waters  can  be  devised  hereafter  when  you  are 
more  at  leisure.  The  people  along  the  Truckee  River  will,  I  am  sure,  form  a  corpo- 
ration to  purchase  the  land  at  the  outlet  of  Lake  Tahoe  at  a  reasonable  price ;  or,  if 
you  would  like  to  enter  into  an  irrigation  enterprise  on  a  large  scale,  I  suggest  that 
you  give  the  opportunity  to  the  people  of  this  State  to  subscribe  to  it. 

[  think  that  with  the  uuremunerative  rates  which  the  competition  of  the  Canadian 
Pacific  and  other  trans-continental  railroads  has  caused,  it  will  be  sound  business 
policy  to  build  up  a  country  through  which  so  much  of  your  road  passes  and  over 
which  you  have  uo  competitors.  1  am  sure  that  this  can  be  done,  and  the  best  evi- 
dence of  the  sincerity  of  my  opinion  is  that  I  am  disposed  to  invest  largely  the  funds 
of  the  estate  of  which  I  am  trustee  in  a  State  from  which  it  has  received  so  much  of 
its  income.    *    *    * 

Francis  G.  Nbwlands. 

Mr.  Crocker  was  very  much  hurried  making  preparations  for  departure  for  the  East} 
but  expressed  himself  favorably  in  general  terms  to  the  immediate  utilization  of  Lake 
Tahoe,  and  wished  Mr.  Fulton  to  make  a  proposition  which  could  be  submitted  to 
the  directors  of  the  Boom  Company.  Mr.  Fulton  did  not  think  it  advisable  to  make 
a  proposition  then,  as  Mr.  Crocker  was  hurried  and  had  not  time  to  entertain  it.  Sub- 
sequently I  sent  a  copy  of  this  letter  to  Senator  Stanford,  who  was  then  at  Sisson 
Springs,  asking  his  immediate  consideration  of  the  subject  upon  his  return  to  San 
Francisco.  Meanwhile  Senator  Stewart  arrived  in  Reno  upon  his  return  from  the 
labors  of  the  Irrigation  Commission.  Mr.  Fulton  and  myself  had  an  interview  with 
him  and  enlisted  his  active  co-operation.  He  proceeded  iumicdiately  to  San  Francisco 
and  had  a  conference  with  Governor  Stanford  and  secured  an  opportunity  for  a  con- 
ference with  a  committee  of  citizens  of  Reno,  consisting  of  Messrs.  Fulton,  Martin, 
Wheeler,  Foley,  and  Mayberry. 

Shortly  after  Senator  Stewart's  arrival  in  San  Francisco  he  sent  me  the  following 
letter : 

San  Francisco,  October  7,  1889. 

My  Dear  Newlands:  I  have  just  had  an  interview  with  Governor  Stanford  in  re- 
gard to  the  Lake  Tahoe  matter.  He  says  that  ho  will  rnakf)  any  fair  arrangement 
whereby  the  people  in  Nevada  shall  have  a  right  to  use  so  much  of  the  waters  of  Lake 
Tahoe  as  they  can  appropriate.  He  wants  the  arraugemout  made,  however,  so  that 
the  ])eople  will  have  the  benefit  of  it,  and  that  it  shall  not  be  monopolized  by  a  few 
individuals. 

I  saw  Mr.  Fulton  after  my  interview  with  the  governor,  and  told  him  that  he  had 
better  have  the  committee  come  down,  and  we  would  then  call  on  the  governor  and 
try  to  perfect  an  arrangement.  The  governor  seemed  to  care  more  to  have  the  water 
ecouou'ically  used  than  the  money  to  be  paid  for  the  right.  If  ready  money  is  neces- 
sary to  perfect  the  arrangement — and  it  probably  will — are  you  willing  to  advance  it 
and  hold  the  title  for  the  use  of  the  peoi)le  of  Washoe  County  or  of  the  State  of  Ne- 
vada? I  do  not  know  exactly  what  form  the  case  will  take  or  what  contract  Governor 
Stanford  will  want,  but  I  will  do  what  1  can  to  put  it  in  the  best  shape. 
Yours,  very  truly, 

Wm.  .M.  Stewart. 

Francis  G.  Newlands,  Esq., 

Caraon  City,  Nev. 

1  immediately  replied  as  follows : 

Carson;  Nbv.,  October  9,  1889. 

My  Dear  Senator:  I  received  your  letter  of  October  7  to-day  and  immediately 
sent  the  following  telegram : 

Carson;  October  9,  1^89. 
Senator  William  M.  Stewart,  Palace  Hotels  San  Francisco : 

All  my  eflEbrts  in  the  matter  of  irrigation  have  been  for  the  benefit  of  the  State  of 
Nevada  and  not  for  personal  profit.  Will  advance  any  money  necessary  to  perfect 
arrangements  and  will  start  immediately  to  work  upon  necessary  dams,  holding  the 
title  for  the  people  of  Washoe  County  or  State  of  Nevada  subject  to  payment  of  my 
advances  and  per  cent,  interest.  Telegraph  me  Fulton's  address  and  keep  me  fully 
advised. 

F.  G.  Newlands. 

I  presume  this  is  safflciently  explicit. 

I  have  often  observed  the  inability  of  commnnities  to  deal  with  practical  ques- 
tions. The  business  man  can  often  solve  in  a  few  hours  what  it  takes  a  community 
months  and  years  to  determine  upon.  When  I  first  came  to  Nevada  I  was  surprised 
to  find  how  little  accurate  knowledge  there  was  with  reference  to  the  subject  of  irri- 
l^ation,  and  particularly  of  storage.    In  my  talks  with  individuals  I  have  bc^i&u,  vu^- 
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BistiDg  tbut  it  would  not  do  to  wait  for  the  Goveruiuent  to  movo,  as  it  would  be  too 
slow  and  poHHibly  would  uot  move  at  all,  and  tliat  the  only  course  to  pursue  was  for 
the  conimuntty  to  act  ou  business  priuciples,  as  any  individual  would  do,  ascertain 
the  facts,  and  theu  act  quickly.  But  the  old  adage,  ''What's  everybody's  business  is 
nobody's  business,"  has  proved  true.  The  people  alon^  the  Tmckee  River  have  strug- 
gled along  for  years  without  solving  the  question,  which  was  of  comparatively  easy 
solution.  So,  after  ascertaining  the  facts  from  Mr.  Fulton,  I  determined  to  negotiate 
for  all  the  available  dam  sites  in  the  headwaters  of  Truckee  River.  I  have  secured 
that  of  Lake  Donuer,  and  wish  to  secure  that  of  Lake  Tahoe.  I  don't  propose  to  wait 
lor  the  community  as  to  the  construction  of  dams  ;  I  shall  buihi  them  immediately. 
Thov  will  not  be  expensive.  I  shall  then  hold  tli©  property  for  the  county  ot  Washoe 
or  the  Stat<3  of  Nevada,  as  may  be  determined  to  be  best,  and  shall  turn  them  over 
in  complete  condition  ior  storage  upon  reimbursement  to  me  of  my  expendituieH 
with  6  per  cent,  interest. 

I  proi)Ose  to  underta.ke  the  construction  of  the  dams  for  the  reason  that  otherwise 
time  will  bo  lost.  Tbo  county  of  Washoe  has  no  power  to  undertake  such  a  construc- 
tion, and  the  act  of  the  legislature  appropriating  $100,000  is  coupled  with  such  oner- 
ous conditions  as  to  rates  for  water  as  to  make  it  undesirable  to  use  in  that  agency. 

I  know  you  will  do  what  you  can  to  expedite  matters.  I  am  very  anxious  to  get 
to  work  immediately  np<m  these  dams  and  hope  there  will  be  no  delay. 

I  am  glad  that  Senator  Stauford  has  the  disposition  of  this  matter.     I  knew  that 
his  generous  spirit  would  lead  him  to  act  with  reference  to  it  with  an  eye  for  the 
benefit  of  this  commnnitj'. 
Very  sincerely,  yours, 

Francis. G,  Newlands. 

Meanwhile,  Senator  Stewart  and  Mr.  Fulton  telegraphed  to  the  committee  to  come 
to  San  Francisco  and  hold  a  conference  with  Governor  Stanford.  At  this  con fereace 
Senator  Stanford  was  very  cautious;  he  did  uot  express  himself  so  favorably  aa  to  im- 
mediate action  as  he  did  in  previous  interviews  with  Senator  Stewart.  He  expressed 
the  general  view  that  nature  had  adapted  this  lake  to  the  use  of  the  agricultural 
community  on  the  banks  of  the  Truckee  River,  but  that  ho  was  desirous  of  moving 
cautiously,  so  that  whatever  might  be  done  would  be  not  to  advance  any  monopoly  or 
speculative  interest,  but  the  people  of  that  community.  The  committee  retired 
somewhat  discouraged,  fearing  that  excessive  caution  might  delay  the  great  enter- 
prise :  nd  retard  the  proper  utilization  of  the  waters  of  Tahoe. 

Shortly  after  Senator  Stewart  came  to  Carson  and  told  me  the  result  of  further  in- 
terviews with  Senator  Stauford  ;  and  also  told  me  that  he  thought  that  Senator  Stan- 
ford would  turn  over  the  outlet  of  Lake  Tahoe  for  the  benefit  of  the  people  of  the 
State,  provided  the  waters  would  uot  fall  into  the  hands  of  speculators  or  be  monop- 
olized by  existing  ditches,  and  provided  it  could  be  done  in  such  a  way  as  to  insure 
to  the  people  generally  the  benefit  of  the  enterprise. 

Senator  Stewart's  idea  was  to  have  the  State  reserve  large  tracts  of  land  in  the 
vicinity  of  the  Truckee  River,  to  which  the  waters  stored  in  Lake  Tahoe  and  the  stor- 
age reservoirs  could  bo  applied ;  then  to  have  these  storage  reservoirs  put  in  the  hands 
ot  the  State  reclamation  comiuission,  of  which  StMiator  Evan  Williams  is  chairman; 
then  to  connect  the  water  with  the  land,  and  theu  sell  out  these  tracts  to  colonies 
in  small  parcels  of  from  i^O  to  40  acres  each,  his  opinion  beiug  that  the  interests 
of  the  State  would  be  much  more  advanced  by  encouraginjTj  the  ownership  of  small 
tracts,  which  would  be  more  thoroughly  cultivated  than  in  large  tracts,  for  whfit  we 
need  is  population,  and  a  po])ulation  of  workers.  So  we  conferred  with  the  State  au- 
thorities to  see  whether  any  Jargo  grant  of  land  could  be  secured  for  this  purpose, 
and  we  found  that  the  law  was  so  framed  as  ahnost  to  prohibit  the  State  itself  from 
taking  advantage  of  its  own  grant. 

We  found  that  of  the  grant  of  :2,r)00,0()0  acres  of  land  to  this  State,  2,000,000  have 
been  selected  by  private  a])p]icants,  and  that  a  balance  of  500,000  acres  only  remains; 
that  under  existing  hiws  an  applicant  might  api)ly  to  the  State  for  040  acres  of  thi- 
grant,  and  u])on  making  the  deposit  required  by  law  the  State  w^ould  theu,  as  his 
agent,  st^lect  the  laud  designated  by  him  aud  make  a[)plication  to  the  Federal  Land 
Ofllico  for  the  listing  of  the  same  to  the  State.     The  price  fixed  is  $lSy2  an  acre. 

Section  15  of  this  act  reads  as  follows  :  "It  is  hereby  made  the  duty  of  the  State 
land  registrar  to  select  as  portions  of  the  several  grants  of  land  to  this  State  all 
lands  for  which  money  has  been  deposited  under  the  provisions  of  this  act." 

So  you  will  observe  that  the  act  provided  only  for  the  selections  where  the  deposit 
was  made,  and  such  deposit  could  be  made  only  by  individual  applicants  for  title. 
We  found  then  that  the  State  was  powerless  either  to  reserve  or  select  for  itself 
any  portion  of  its  grant.  This  was  a  very  discouraging  view  of  the  situation.  Sen- 
ator Stewart  was  anxious  to  secure  the  title  of  the  Tahoe  outlet  immediately.  He 
was  satisfied  that  it  could  only  be  secured  by  showing  to  Governor  Stanford  some  rea- 
sonable soheme  for  its  utilization  which  would  redound  to  the  advantage  of  th^ 
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]ieo|)le  of  the  entire  State,  and  he  fonnd  that  the  law  of  the  State  itself  held  it  in 
chains. 

I  suggested  that  a  number  of  individuals  conld  combine  together,  make  applica- 
tions under  the  law,  make  the  deposit  required  and  hold  the  lands  for  such  a  pro- 
jected scheme,  not  for  themselves  but  for  the  benefit  of  the  State — the  legislation  to 
be  shaped  at  th.e  coming  session — and  1  said  that  I  would  advance  whatever  moneys 
were  necessary  to  make  such  deposits.  We  have  now  under  consideration  the  selec- 
tion  of  from  25,000  to  30,000  acres  of  land  with  a  view  to  setting  thorn  aside  for  the 
benefit  of  this  State  or  of  this  county,  and  of  developing  a  colonization  scheme  which 
will  increase  the  wealth,  the  population,  and  the  prosperity  of  the  State. 

When  that  laud  is  secured  and  the  certificates  of  purchase  are  so  placed  as  to  se- 
cure to  the  State  or  to  the  county  of  Washoe  the  benefit  of  the  enterprise,  I  have  no 
<loubt  that  Governor  Stanford  will  take  some  measures  for  the  utilization  of  the  stor- 
age of  Lake  Tahoe,  either  by  conveying  this  land  to  the  State  commission  of  recla- 
mation, or  by  leasing  it  perpetually,  or  by  placing  it  in  charge  of  some  one  who  will 
act  disinterestedly  for  the  owners  as  well  as  for  this  community. 

Whilst  these  negotiations  were  pending  I  purchased  for  $18,000  the  outlet  of  Lake 
Donuer.  The  facts  connected  with  this  purchase  have  been  made  public,  and  it  is 
hardly  necessary  forme  to  repeat  them.  I  hold  this  land  subject  to  reimbursement  of 
the  cost  and  interest  at  6  per  cent,  for  the  people  of  the  State  or  of  Washoe  County, 
or  of  the  united  ditches  of  the  Truckee,  as  may  be  deemed  advisable.  A  dam  is  al- 
ready raised  6  feet  high,  and  we  propose  to  raise  it  6  feet  more.  This  will  bring  it  to 
the  meander  line.  We  propose  also  to  dig  down  4  feet,  thus  giving  a  height  of  16 
feet,  or  \i2  square  miles  of  water  1  foot  deep. 

1  was  disposed  to  purchase  the  lands  of  riparian  owners  along  the  lake  if  they 
could  be  secured  reasonably,  and  raise  it  6  feet  higher  still,  but  the  rapacity  of  some 
of  these  riparian  owners  has  been  aroused  and  they  are  exceedingly  unreasonable  in 
their  demands.  I  do  not  propose  to  submit  to  them,  and  I  trust  this  community  will 
not.  I  propose  to  go  on  with  the  enterprise  and  perfect  it  so  far  as  I  can,  and 
witbiu  a  short  time  the  question  will  come  up  as  to  what  disposition  you  wish  to  be 
made  of  them.  Shall  these  reservoir  sites  and  these  lauds  be  turned  over  by  me  to 
the  State  commission  of  reclamation  appointed  by  the  State  legislature,  or  shall  I 
hold  them  until  they  can  be  turned  over  to  the  county  of  Washoe  under  legislation 
to  be  secured  at  the  next  session?  Or  shall  I  turn  them  over  to  the  united  ditches  of 
the  Truckee.  There  is  much  to  be  said  in  favor  of  each  of  the  propositions.  The 
advantages  in  favor  of  turning  over  these  enterprises  to  the  State  commission  of 
reclamation  are  the  following:  They  can  be  immediately  turned  over;  that  commis- 
sion has  $100,000  appropriated  for  such  purposes.  The  difficulties  which  have  here- 
tofore laid  in  the  way  of  the  commission's  entering  upon  these  enterprises  have  been: 
First^  doubts  as  to  their  powers;  second,  doubt  as  to  the  wisdom  of  obtaining  prop- 
erty m  California  which  will  be  subject  to  taxation  there;  third,  the  supposed  onerous 
nature  of  the  rates  to  be  exacted  for  the  use  of  water  under  the  law.  The  commis- 
sioners have  insisted  until  recently  that  it  would  be  their  duty  to  demand  a  dollar 
an  acre  lor  every  acre  which  received  any  benefit  from  this  storage.  It  was  thought 
this  would  impose  a  very  onerous  obligation  upon  the  people  of  Washoo;  assuming 
that  wo  should  succeed  in  developing  only  the  Donuer  Lake  stora«;e,  it  would  involve 
the  payment  from  the  25,000  or  30,000  acres  of  this  couuty  now  under  cultivation  of 
a  sum  almost  equal  to  the  purchase  money.  In  other  words,  the  owners  of  irrigated 
lands  would  be  compelled  to  pay  to  the  State  every  year  the  entire  amount  expended 
by  the  State  in  the  enterprise. 

This,  I  understand,  is  the  construction  of  the  law  placed  upon  it  by  Mr.  Evan 
Williams,  chairman,  but  some  gentlemen  in  this  county,  among  them  Mr.  Foley, 
differ  with  Mr.  Williams  as  to  the  construction  of  the  statute,  and  insist  that  the 
exaction  of  $1  an  acre  applies  only  to  new  lands  placed  under  irrigation ;  but  as  to 
old  lands  covered  by  existing  ditches,  the  commissioners  are  under  section  8  of  the 
act  authorized  to  fix  rates  according  to  their  discretion,  and  that  hence  they  can  fix  a 
nominal  rate  of  10  or  20  cents  an  acre,  which  would  work  no  injustice  to  the  owners 
of  land  in  the  Truckee  meadows  now  under  cultivation. 

All  these  questions  will  require  time  to  determine,  and  possibly  an  application  to 
the  courts  will  be  necessary.  My  judgment  is  that  in  th3  district  of  the  Truckee, 
situated  as  it  is  all  within  one  county,  it  is  better  to  intrust  the  control  of  these  stor- 
age reservoirs  to  the  county  itself  or  to  the  united  ditches ;  otherwise  you  will  find 
difficulty  in  having  speedy  action  when  energy  is  required.  The  members  of  the 
State  commission  are  four  in  number,  and  live  in  different  ]>art8  of  the  State  ;  they 
had  all-important  business  interests ;  it  requires  three  to  make  a  quorum.  The  fact 
that  we  have  only  been  able  to  secure  the  presence  of  one  commissioner  to-night 
shows  how  difficult  it  will  be  to  secure  the  attendance  of  a  quorum  when  some  emer- 
gency may  demand  it. 

But  as  to  the  ownership  of  the  couuty,  it  is  admitted  that  under  the  existing  law 
the  coanty  hi^  no  power  to  acquire  such  properties,  and  it  will  be  necessary  tosha()e 
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1o.i;islalion  one  yetir  hence  to  that  end.  As  to  the  acquisition  of  these  storage  reser- 
vol  1-8  hy  tJi()  present  owners  of  the  ditches  on  the  Trnckee,  this  will  meet  with  the 
opposition  of  Governor  Stanford  and  may  defeat  the  acqaisition  of  Lake  Tahoe.  It 
uill  bo  necessary  to  overcome  his  objections  by  a  negotiation  and  by  satisfying  him 
that  this  measure  will  advance  the  general  good. 

For  my  own  part  I  incline  to  the  view  that  tbe  ownership  of  the  storage  reservoirs 
should  be  vested  in  the  united  ditches  of  the  Truckee,  through  the  intervention  of 
some  corporation  or  trustee  holding  for  them.  These  ditches  are  about  forty  in  num- 
ber. The  stock  in  them  is  for  the  most  pfirt  in  the  ownership  of  the  farmers  whose 
lands  are  irrigated.  No  community  of  interest  could  be  devised  which  would  include 
a  greater  number  of  those  to  be  benefited  than  would  this  plan.  It  would  secure 
tlie  old  settlers  against  loss  of  their  crops,  and  as  the  storage  was  gradually  extended 
these  ditches  would  be  enlarged  so  as  to  take  in  new  lands  within  their  reach,  and 
when  these  were  all  put  under  cultivation  new  ditches  could  be  constructed  to  lead 
the  surplus  waters  to  the  high  lands  above  the  Truckee  meadows.  And  such  ditches 
should  be  allowed  to  appropriate  water  from  the  river,  both  the  natural  flow  and  the 
flow  acquired  by  storage,  subject,  of  course,  to  prior  lights,  for  it  must  be  remembered 
that  the  great  cost  of  these  enterprises  would  not  be  in  the  storage  of  water  as  much 
as  in  the  construction  of  long  and  expensive  ditches  running  along  a  precipitous 
river  bank  and  requii:ing  in  places  flumes,  tunnels,  and  distributing  reservoirs.  I 
am  told  that  the  lowest  sum  for  which  the  cheapest  of  these  ditches — the  one  pro- 
jected by  Alvaro  Evans — can  be  constructed  is  $100,000,  with  a  capacity  for  supplying 
not  more  than  4,000  acres  of  land.  Other  ditches  which  have  been  projected  will  cost 
from  $250,000  to  $300,000  each,  thus  involving  an  outlay  for  water  of  from  $25  to  $40 
per  acre.  It  will  be  readily  seen  that  these  measures  can  only  be  worked  out  gradu- 
ally, and  as  the  growth  of  the  community  warrants.  These  views  have  been  most 
admirably  expressed  in  a  letter  written  by  Mr.  Robert  L.  Fulton  to  Mr.  W.  H.  Mills, 
the  general  land  agent  of  the  Central  Pacific,  a  man  of  large  and  comprehensive 
views,  who  will  doubtless  bring  them  to  the  attention  of  Governor  Stanford  and  Mr. 
Crocker.  I  trust  that  this  letter  will  be  published,  as  it  does  away  with  many  exag- 
gerated views  which  I,  in  common  with  most  others,  have  indulged  as  to  the  area  of 
additional  land  which  can  be  covered  by  stored  waters,  and  deals  with  the  whole 
subject  practically  and  in  detail. 

It  has  been  suggested  that,  as  I  am  not  purchasing  these  properties  for  my  personal 
benefit,  I  should  put  the  nature  of  my  trust  in  some  legal  form ;  whilst  nobody 
impugns  the  possibility  of  my  acting  in  anything  but  good  faith  as  long  as  I  live, 
the  suggestion  is  made  that  I  might  die,  and  then  there  would  bo  a  difficulty  in  en- 
forcing the  trust.  This  is  an  objection,  and  I  will  be  glad  to  take  some  action  which 
will  do  away  with  it.  We  are  about  to  shape  the  title  to  these  reservoir  sites  for  all 
time,  and  we  must  carefully  C(m8ider  the  plan  and  the  mode,  and  wero  I  to  express 
my  trust  iu  plain  and  unequivocal  terms,  acting  upon  present  information,  the 
terms  of  the  trust  might  prove  to  be  inade(iuate,  and  yet  could  not  be  changed.  It 
seems  to  n)e,  therefore,  that  there  is  no  other  course  for  me  to  pursue,  save  as  I  have 
done — to  ac(|uire  the  i>ro]>erties  and  wait  until  a  plan  for  turning  them  over  can  be 
properly  formulated.  If  I  live  I  know  that  you  will  trust  me  iu  the  matter,  and 
should  I  die  you  may  rest  jissured  that  my  executors  will  not  wrong  you. 

As  I  have  already  stated,  I  have  given  but  little  attention  to  the  legal  (Questions 
involved.  I  have  been  too  busy  with  the  practical  ones.  I  always  give  full  force  to 
([uestions  that  are  raised  as  to  legal  power,  but  I  have  seen  great  enterprises  fail 
from  too  great  attention  to  le<;al  obstructions,  and  in  reaching  out  for  a  great  enter- 
prise n)y  dis])08ition  is  to  fix  my  eye  on  the  goal  and  to  jump  all  intermediate  fences. 
I  believe  that  we  are  on  the  road  to  a  solution  of  all  the  practical  difficulties,  and 
when  they  are  solved  you  may  rest  assured  that  the  legal  difficulties  will  also  disap- 
pear. 

U8K  AND  CONTROL  OF  WATERS  FROM  THE  EASTERN  SIERRAS,  BY  ROBERT  L.  FULTON. 

[This  letter  was  written  to  the  laud  commissioner  of  the  Central  Pacific  Kailroad.] 

Heretofore  the  entire  water  supply  of  Lake  Tahoe  has  been  used  in  the  interest  of 
concerns  located  on  the  upper  end  of  the  stream,  without  any  reference  whatever  to 
the  ten  thousand  people  who  have  settled  on  it  s  banks  lower  down,  on  lands  made  fruit- 
ful by  its  waters  and  their  hard  labors,  and  it  is  to  secure,  if  there  is  any  earthly  way 
to  do  it,  some  modification  of  this  arrangement  that  we  importune  Governor  Stanford 
and  his  associate  owners  in  the  Donner  Boom  and  Lumber  Company. 

The  people  of  Washoe  County,  in  which  the  entire  agricultural  resources  of  the 

Truckee  basin  lie,  know  very  well  that  the  complete  control  of  its  waters  can  not  be 

transferred  to  them,  for  they  are  aware  that  the  Truckee  Lumber  Company  has  a 

right  to  water  sufficient  to  furnish  power  to  turn  the  wheels  of  their  saw-mills  and 

furniture  factory f  but  they  believe  that  the  interests  of  the  farming  commqnities  oi^ 
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the  Trackee  could  be  mueli  better  served  than  at  present  withont  in  any  way  decreas- 
iskg  its  nsefalness  to  tbe  others  who  use  its  waters. 

The  most  rigid  economy  should  be  exercised  in  saving  all  that  falls  from  the  clouds, 
as  well  as  in  its  use  after  it  is  stored.  Last  winter  and  the  one  before  the  ice  men 
whose  ponds  lie  on  the  river  complained  to  the  men  who  have  char&;e  of  your  dam  at 
the  outlet  that  they  had  too  small  a  flow  of  water,  and  insisted  that  they  must  have 
a  regular  and  constant  stream  flowing  through  their  ponds.  The  water  was  allowed 
to  rnn  ftiU  head  for  some  time  with  no  further  examination  or  consideration/  and 
whftt  would  have  been  of  immense  benefit  here  in  maturing  ci^ps  at  a  critical  period^ 
went  to  add  a  few  tons  in  weight  or  a  fraction  in  quality  to  the  crops  of  the  lew  ice 
companies  that  have  their  ponds  on  the  main  stream.  The  large  ponds  of  the  Prosser 
Creek,  Boca,  and  Mountain  Companies  are  on  side  streams  and  only  the  newer  works 
are  on  the  river  proper. 

I  have  carefully  computed  the  area  of  its  surface,  and  find  the  lake  to  cover  190 
square  miles  and  the  catchment  outside  of  water  to  cover  291  square  miles.  On  the 
south  end  of  the  lake  the  natural  course  of  the  streams  has  not  been  interfered  with, 
but  ou  the  north  and  east  sides  it  has  been  diverted.  The  Virginia  and  Gold  Hill 
Wftter  Works  are  supplied  by  water  saved  in  reservoirs  on  the  west  side  of  the  ridge 
and  oottd  acted  through  a  tunnel  to  the  eastern  slope  and  thence  in  pipes  and  flumes 
to  their  works.  The  Carson  and  Tahoe  Lumber  Company's  flume  is  largely  fed  from 
streams  that  nature  originally  sent  into  Tahoe.  The  change  throws  the  water  into 
the  valley  south  of  Carson  City.  The  same  is  true  of  the  Siorra  Nevada  Wood  and 
Lumber  Company's  flume,  which  carries  a  large  stream  into  the  valley  north  of 
Carson. 

Making  allowance  for  these  diversions  on  the  eastern  side  for  the  very  narrow 
limits  of  the  ridge  on  the  north  and  the  break  made  in  the  western  wall  by  the 
Trnckee  River  flowing  through  it,  I  do  not  think  it  possible  to  save  more  than  an 
average  of  2^  feet  a  year. 

The  highest  the  lake  was  ever  raised  in  one  year  was  3  feet  7  inches,  and  the  aver- 
age^ allowing  for  the  drain  that  would  be  made  by  the  interest-s  that  would  have  to 
be  considered,  and  that  need  more  or  less  water  in  the  stream  all  the  time,  would 
certainly  not  exceed  30  inches.  If  it  could  be  that  amount  regularly  it  would  be 
better,  but  where  it  is  3  feet  one  year  and  1  foot  the  next  it  can  not  be  used  econom- 
ically. There  will  not  be  much  gained  by  trying  to  hold  water  over  for  a  dry  year, 
the  evaporation  being  so  great,  and  the  waste  continues  day  and  night.  Much  of 
the  basin  extends  toward  the  east,  where  the  annual  deposit  of  moisture  is  small, 
and  what  does  not  fall  can  not  be  saved.    *    *    * 

Major  Powell  estimates  that  a  foot  of  water  in  a  reservoir  will  irrigate  an  equal 
amount  of  land.  If  he  has  a  square  mile  of  water  1  foot  deep  he  can  raise  a  crop  on 
G40  acres.  This  might  do  in  a  fruit  orchard  or  a  grain  field,  but  it  will  take  that 
much  a  month  on  the  alfalfa  fields  of  this  county.  No  one  figures  on  using  less  than 
three-quarters  of  an  inch,  miner's  measure,  to  the  acre,  and  very  few  on  less  than  an 
inch.  This  corresponds  very  closely,  I  find,  with  the  estimates  made  in  Spain  and 
elsewhere,  according  to  the  reports  of  General  Greeley  of  the  Weather  Service,  who 
gives  tbe  figure  at  5  inches  a  year.  Of  course,  our  farmers  raise  two  and  three  crops 
a  year,  and  after  the  last  one  they  irrigate  for  pasture  until  heavy  frosts  come. 

A  little  calculation  will  show  that  the  flow  of  an  inch  to  the  acre  will  be  consider- 
ably over  a  foot  deep  for  each  mouth  it  runs,  and  that  is  allowing  nothing  for  seepage 
or  evaporation  on  the  way  from  the  reservoir  to  the  field,  which  in  this  case  would  be 
from  50  to  80  miles.  The  Truckee  is  so  steep  and  full  of  large  bowlders  that  all  the 
water  that  comes  down  gets  well  aerated,  and  the  evaporation  is  considerable. 

It  seems  very  plain  to  me,  therefore,  that  if  this  country  was  all  open,  the  best  that 
Lake  Tahoe  could  be  made  to  irrigate  with  the  water  saved  up  would  not  be  outside 
of  50,000  acres.  This  is  beside  the  natural  flow,  which  was  long  since  appropriated 
under  the  laws,  and  all  we  can  figure  on  owning  is  what  we  can  save  out  of  the  sur- 
plus floods  of  winter  and  spring. 

There  are  now  about  forty  ditches,  all  of  them  taking  their  water  from  the  river,  and 
furnishing  enough  to  irrigate,  in  ordinary  years,  something  like  25,000  acres  of  land. 
In  such  a  dry  year  as  this  a  reserve  of  water  would  have  added  30  per  cent,  to  the 
crops  on  this  land,  withont  adding  5  per  cent,  to  the  expenses,  because  all  the  work 
of  irrigating,  harvesting,  etc.,  had  to  be  done  as  thoroughly  for  half  a  crop  as  for  a 
whole  one.  To  insure  a  community  like  this  against  a  failure  of  even  one  of  its 
staples  is  worth  a  large  amount  of  efibrt.  If  the  alfalfa  crop  could  have  been  in- 
creased by  10,000  tons  this  season  it  would  have  affected  every  interest  that  has  a 
representation  in  Nevada.  Beef  cattle  would  have  been  shipped  in  to  fatten  on  it, 
and  trade,  industry,  transportation,  and  everything  else  would  have  had  its  share. 

It  seems  to  me  that  the  first  consideration  in  any  system  of  water  storage  should  be 
to  prevent  a  famine  in  works  already  constructed.  No  new  settler  can  have  any 
greater  claim  on  the  country,  the  Government,  or  the  philanthropist  than  those  who 
came  in  first  and  pioneered  tne  country  when  no  one  believed  it  would  ever  be  worth 
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living  in.  Of  all  the  ditches  on  the  raap  not  one  was  built  by  capital  for  the  sake 
of  the  investment.  Every  one  was  built  by  the  owners  of  land  to  cover  the  fields 
they  were  tilling  for  their  own  and  their  families'  support.  Many  of  them  woiked 
with  a  rifle  within  reach  to  protect  themselves  from  the  treacherous  Wadioe  or  Piute, 
and  I  claim  they  are  entitled  to  as  much  consideration  as  the  pioneers  of  Kentucky 
or  the  forty-niners.  All  these  ditches  are  owned  and  operated  to  this  day,  directly 
by  the  farmers  who  use  the  water^  except  the  Steam-boat  ditch,  which  proved  too 
much  of  an  undertaking  for  the  farmers  who  united  to  build  it.  It  was  sold  by  the 
sheriff  and  is  now  owned  by  an  estate  that  offens  it  for  sale  for  a  third  of  its  ooet. 
This  and  the  one  used  to  supply  the  Reno  Water- Works  are  the  only  ones  not  owned 
by  the  actual  users. 

I  mention  this  fact  to  show  yon  and  Senator  Stanford  that  if  it  was  deemed  best  to 
sell  the  control  of  the  outlet  to  these  ditch  companies  it  would  be  put  to  the  highest 
possible  use,  and  in  case  there  was  a  surplus  there  is  a  large  field  beyond  their  present 
termini  to  which  they  could  be  carried  and  the  entire  waters  of  Tahoe  used  to  make 
new  homes  for  citizens.  Very  fine  lands  could  be  reached  by  extending  the  Orr  ditch 
and  enlarging  it  to  carry  water  for  Spanish  Spring  Valley.  Settlers  could  take  water 
from  the  end  of  the  Highland  ditch  and  construct  a  canal  of  their  own  into  Prosser 
Valley  and  higher  up  in  Spanish  Springs  than  the  Orr  ditch  can  reach.  Another  col- 
ony could  carry  the  water  of  Steam-boat  ditch  across  the  valley  to  fertile  lands  east 
of  Steamboat  Creek.  There  is  a  fine  tract  of  land  to  be  covered  below  the  present 
Steamboat  ditch  and  another  below  the  Orr  ditch,  but  neither  can  furnish  the  water 
until  the  supply  in  the  river  is  increased  and  their  carrying  capacity  multiplied. 
There  is  a  large  opportunity  for  bringing  water  and  land  together  to  the  east  of  Wads- 
worth,  but  it  has  never  been  surveyed,  so  I  can  not  give  the  data.  The  water  should 
be  used  higher  up  on  the  stream  first  for  the  seepage  is  so  great  that  with  large  bodies 
of  laud  well  soaked  on  the  upper  waters  of  a  stream  there  can  never  be  a  scarcity  be- 
low. This  has  been  carefully  estimated  in  Colorado,  and  the  result  showed  that  it 
was  far  better  for  the  people  on  a  stream  to  have  farmers  come  in  above  them  and  ir- 
rigate than  to  have  all  to  themselves,  as  the  water  was  held  back  and  worked  its  way 
into  the  stream  again  throughout  the  whole  season  instead  of  rushing  by  in  a  flood. 
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AN  ACT  to  regulate  thenae  of  water  for  irrigation  and  for  other  purposes;  for  settling  the  priority  of 
rights  thereto,  and  to  punish  the  unlawful  interference  with  such  rights;  to  provide  for  the  con- 
demnation of  land  for  reservoirs;  for  recording  claims  to  water  rights,  and  the  appointment  and 
duties  of  water  commissioners. 

The  2>€ople  of  the  State  of  Nevada^  represented  in  Senate  and  Assembly,  do  enact  as  follows : 

Section  1.  That  the  lands  now  irrigated,  or  which  may  hereafter  be  irrigated  in 
the  State  of  Nevada,  are  hereby  divided  into  the  following  irrigation  districts:  Dis- 
trict No.  1  shall  consist  of  all  the  lands  irrigated  from  the  Truckee  River  and  its 
tributaricvs.  District  No.  2  shall  consist  of  all  the  lands  irrigated  from  the  Carson 
River  and  its  tributaries.  District  No.  3  shall  consist  of  all  the  lands  irrigated  from 
the  East  aud  West  Walker  Rivers  and  their  tributaries.  District  No.  4  shall  consist 
of  all  the  lauds  irrigated  from  the  Humboldt  River  aud  its  tributaries.  District  No, 
5  shall  consist  of  all  the  lands  irrigated  from  the  Owyhee  River  and  its  tributaries. 
District  No.  6  shall  consist  of  all  the  lands  irrigated  from  the  Rees  River  and  its  trib- 
utaries. District  No.  7  shall  consist  of  all  the  lands  irrigated  from  the  White  River 
and  its  tributaries.  District  No.  8  shall  consist  of  all  the  lands  irrigated  from  the 
Muddy  River  aud  its  tributaries.  Other  irrigation  districts  may  be  formed  from  time 
to  time  by  the  governor,  on  petition  of  the  parties  interested,  comprising  territory  not 
within  any  of  the  above-established  irrigation  districts. 

Sec.  2.  There  shall  be  one  water  commissioner  for  each  of  the  above-named  districts 
and  for  each  district  hereafter  formed,  who  shall  be  appointed  by  the  governor  when- 
ever his  service  may  be  required,  to  be  selected  by  him  from  the  persons  recommended 
to  him  by  the  several  boards  of  county  commissioners  of  the  counties  in  which  the 
water  districts  may  extend,  and  the  water  commissioners  so  appointed  shall  hold  office 
for  the  period  of  two  years,  or  until  their  successor  is  appointed  and  qualified.  The 
governor,  by  like  selection  and  appointment,  shall  fill  all  vacancies  which  may  be 
caused  by  death,  resignation,  or  continued  absence  from  the  district,  removal  or 
otherwise,  and  the  governor  may  at  any  time  remove  any  water  commissioner  for 
failure  to  perform  his  duties  or  lor  any  other  cause. 

Sec.  3.  That  within  twenty  days  after  his  appointment,  and  before  entering  upon 
the  duties  of  his  office,  such  water  commissioner  shall  take  and  subscribe  to  an  oath 
to  faithfully  and  impartially  perform  the  duties  of  his  office,  which  oath  shall  be  de- 
posited with  the  clerk  of  the  court  having  ^uxiadiction  over  his  district. 
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8bc.  4.  It  shall  be  the  duty  of  said  water  commissioners  to  divide  the  water  in 
the  natural  lakes  or  streams  of  their  districts  among  the  several  ditches  taking  water 
from  the  same  according  to  the  prior  rights  of  each  respectively,  in  whole  or  in  part, 
and  to  shut  an<i  fasten,  or  cause  to  be  shut  and  fastened,  the  head-gates  of  any  ditch 
or  ditches  heading  in  any  of  the  natural  streams  or  lakes  of  the  district,  which  in 
time  of  a  scarcity  of  water  makes  it  necessary  by  reason  of  the  priority  of  the  rights 
of  others  above  or  below  them  on  the  stream. 

Sec.  5.  Every  person  who  shall  wilfully  open,  close,  change,  or  interfere  with  any 
head-gate  or  water-box  without  authority  shall  be  guilty  of  a  misdemeanor,  and  on 
conviction  thereof  shall  be  lined  in  any  sum  not  exceeding  five  hundred  dollars,  or 
imprisoned  in  the  county  jail  for  a  term  not  exceeding  six  months,  or  both  such  fine 
and  impriionment.  The  water  commissioners,  or  their  assistants,  within  their  dis- 
tricts, shall  have  authority  to  arrest  any  person  or  persons  offending,  and  take  them 
before  the  nearest  justice  of  peace  in  the  county,  to  be  dealt  with  as  in  other  cases. 

Sbc.  6.  The  water  commissioner  herein  provided  shall  be  entitled  to  pay  at  the 
rate  of  five  dollars  per  day  for  each  day  he  shall  be  actually  employed  in  the  du- 
ties of  his  office,  not  to  exceed  ninety  days  in  any  one  year,  to  be  paid  by  the  county 
in  which  his  irrigation  district  may  lie.  Each  water  commissioner  shall  keep  a  jnst 
and  true  account  of  the  time  spent  by  him  in  the  duties  of  his  office,  and  shall  pre- 
sent a  true  copy  thereof,  verified  by  oath,  to  the  board  of  county  commissioners  of 
the  county  in  which  his  district  may  be,  and  said  board  of  county  commissioners 
shall  allow  and  pay  the  same  out  of  the  county  treasury,  and  where  irrigation  dis- 
tricts shall  extend  into  two  or  more  counties  then  said  water  commissioner  shall  be 
Said  for  his  services  as  follows :  In  District  No.  2,  Douglas  County  shall  pay . 
>rmsby  County  shall  pay ,  Lyon  County  shall  pay ,  Churchill  County  shall 

pay .    In  District  No.  3,  Esmeralda  County  shall  pay ,  Lyon  County  shall 

pay ,  Douglas  County  shall  pay .     In  District  No.  4,  Humboldt  County  shall 

pay  three-sevenths ,  Lander  County  shall  pay  one-quarter ,  Eureka  County 

shall  pay  one-quarter ,  Echo  County  shall  pay  three-sevenths .    District  No. 

6,  Lauder  County  shall  pay ,  Nye  County  shall  pay .  Said  water  commis- 
sioner shall  have  power,  in  case  of  emergency,  to  employ  suitable  assistants  to  aid 
him  in  the  discharge  of  his  duties;  such  assistants  shall  take  the  same  oath  as  the 
water  commissioner  and  shall  obey  his  instructions,  and  each  shall  be  entitled  to 
four  dollars  per  day  for  every  day  he  is  actually  employed,  not  to  exceed  thirty-five 
days  in  any  one  year,  to  be  paid  upon  the  certificate  of  the  water  commissioner  in 
the  same  manner  as  is  provided  for  payment  of  water  commissioners. 

Sec.  7.  Said  water  commissioners  shall  not  begin  their  work  until  they  shall  be 
called  by  three  or  more  owners  or  managers  or  persons  controlling  ditches  in  their 
several  districts  by  application  in  writing,  stating  that  there  is  a  necessity  fur  their 
action,  and  they  snail  not  continue  performing  services  after  the  necessity  therefor 
shall  cease. 

8bc.  8.  For  the  purpose  of  hearing,  adjudicating,  and  settling  all  questions  con- 
cerning the  priority  of  the  appropriation  of  water  between  ditch  companies  and  other 
owners  of  ditches  drawing  water  for  beneficial  purposes  from  the  same  stream  or  its 
tributaries  or  lakes,  within  the  same  irrigation  district,  and  all  other  questions  of 
law  and  questions  of  right  growing  out  of  or  in  any  way  involved  or  connected  there- 
with, jurisdiction  is  hereby  vested  exclusively  in  the  several  district  courts  as  follows: 
For  district  No.  1,  in  the  district  court  of  the  State  of  Nevada,  Washoe  County;  for 
district  No.  2,  in  the  district  court  of  the  State  of  Nevada,  Ormsby  County;  for  dis- 
trict No.  3,  in  the  district  court  of  the  State  of  Nevada ;  for  district  No  4,  m  the  dis- 
trict court  of  the  State  of  Nevada,  for  either  Humboldt  or  Elko  Counties  ;  for  district 
No.  5,  in  the  district  court  of  the  State  of  Nevada  ;  for  district  No.  6,  in  the  district 
court  of  the  State  of  Nevada,  Lander  County  ;  for  district  No.  7,  in  the  district  court 
of  the  State  of  Nevada ;  for  district  No.  8,  in  the  district  court  of  the  State  of  Ne- 
vada. All  lakes,  streams,  and  reservoirs  not  herein  enumerated  shall  be  for  all 
purposes  attached  to  and  belong  to  the  irrigation  district  in  which  the  greater 
portion  of  its  waters  is,  it  being  the  intent  and  meaning  hereof  to  add  to  each  irri- 
gation district  all  waters  not  hereinbefore  enumerated,  the  majority  of  which  lie 
within  their  respective  areas,  for  the  purpose  of  acquiring  rights  to  the  appropria- 
tion and  use  thereof  and  adjudicating  the  same. 

Sec.  9.  In  order  that  all  parties  may  be  protected  in  their  lawful  rights  to  the  use 
of  wat^  for  beneficial  purposes,  every  person,  association,  or  corporation  owning  or 
claiming  any  interest  in  any  ditch,  canal,  or  reservoir  within  any  water  district, 
shall,  on  or  before  the  first  day  of  September,  eighteen  hundred  and  eighty-nine,  file 
with  the  county  recorder  of  the  county  a  statement  of  their  claim  under  oath,  en- 
titled of  the  proper  county,  which  statement  shall  contain  the  name  or  names,  to- 
gether with  the  post-office  address,  of  the  claimant  or  claimants  claiming  ownership 
as  aforesaid  of  any  such  ditch,  canal,  or  reservoir,  the  name  thereof  (if  any),  and  if 
without  a  name  the  owner  or  owners  shall  choose  and  adopt  a  name  to  be  therein 
stated  by  which  such  ditch,  canal,  or  reservoir  shall  theieaitA^  \^^  Vii^^\^\  'Ct^^  ^^ 


516  IRRIGATION   AND    RECLAMATION   OF   ARID   LANDS. 

Boription  of  BQcb  ditch,  canal,  or  reservoir  as  to  location  of  bead-gate,  general  coune 
.of  ditch,  the  name  of  the  natural  stream  or  lake  from  which  snch  ditch^  canal,  or  les- 
ervoir  draws  its  supply  of  water  ;  the  length,  breadth,  depth,  and  grade  thereof  m 
near  as  may  be ;  the  time,  fixing  a  day,  month,  and  year  as  the  date  of  appropriation 
of  water  by  original  construction,  also  by  the  enlargement  or  extension,  if  any  sacli 
thereof  have  been  made,  and  the  amount  of  water  claimed  by  or  under  such  construc- 
tion, enlargement,  or  extension,  and  the  present  capacity  of  the  ditch,  canal,  or  feeder 
of  reservoir,  and  also  the  number  of  acres  of  land  lying  under  and  being,  or  proposed 
to  be,  irrigated  by  water  from  such  ditch,  canal,  or  reservoir ;  or  ii  such  waters  have 
been  appropriated  for  other  beneficial  puiposes  than  irrigation,  a  statement  of  saoh 
purposes.  Said  statement  shall  be  signed  by  the  proper  party  or  parties  and  filed 
with  the  recorder  of  the  county  wherein  the  right  claimed  is  situated,  which  shtU 
be  recorded  by  him  in  a  book  kept  for  that  purpose. 

Sec.  10.  Upon  the  filing  of  such  statement  the  recorder  shall  indorse  upon  the 
back  thereof  the  date  of  filing,  and  shall  prex)are  an  index  of  the  same  in  a  book  to  be 
provided  for  that  purpose  by  the  county  commissioners,  which  said  index  shall  con- 
tain the  date  of  filing,  the  name  of  the  party,  association,  or  corporation,  the  name 
of  the  ditch,  the  stream  from  which  the  water  is  taken  by  such  ditch,  canal,  or  res- 
ervoir, the  location  of  the  head-gate,  the  date  of  the  appropriation  of  the  water  by 
construction,  enlargement,  or  extension.  Said  index  shall  be  prepared  alphabetically 
by  reference  to  the  name  of  the  ditch,  canal,  or  reservoir. 

Sec.  11.  For  filing  and  indexing  such  statement  the  recorder  shall  receive  the  same 
fees  as  for  recording  deeds,  to  be  paid  by  the  party  or  parties  filing  the  same. 

Sec.  12.  That  hereafter  every  person,  company,  or  corporation  constructing,  en- 
larging, or  extending  any  ditch,  canal,  or  reservoir  for  beneficial  purposes,  and  in- 
tending to  use  or  appropriate  any  water  from  any  natural  stream  or  lake  within  any 
water  district  for  such  beneficial  purposes,  shall  file  with  the  county  recorder  of  the 
pioper  county  before  the  commencement  of  the  construction,  enlargement,  or  exten- 
sion of  such  diteh,  canal,  or  reservoir,  a  statement  showing  the  stream  or  streams 
from  which  the  water  is  to  be  taken ;  the  point  or  place  on  said  stream  at  or  near 
which  the  water  is  to  be  taken  out;  the  line  or  commencement  of  said  ditch  or 
ditches  as  near  as  may  be;  the  use  or  uses  to  which  said  water  is  to  be  applied;  tbe 
dimensions  of  said  ditch  or  ditches,  and  each  thereof,  giving  width  on  bottom  and 
top,  slope  of  banks,  and  grade  of  ditch,  and  likewise  of  any  and  all  enlargements 
thereof,  which  statement  shall  be  filed  and  indexed  as  is  provided  in  section  9  of 
this  act;  and  fi'oni  the  time  of  filing  any  such  statement  water  sufficient  to  till  such 
ditch  or  ditches  and  subserve  the  use  or  uses  aforesaid,  if  a  lawful  and  just  use,  shall 
be  deemed  and  adjudged  appropriated:  Provided,  That  nothing  herein  contain<Ml 
shall  be  permitted  to  interfere  with  a  prior  right  to  said  water  or  to  any  thereof: 
And  provided  further  f  That  such  person  or  persons  or  corporation  shall,  within  sixty 
days  next  ensuing  the  tiling  of  such  statement,  begin  the  actual  construction  of  said 
ditch  or  ditches,  and  shall  prosecute  the  work  of  the  construction  thereof  diligently 
and  continuously  to  its  completion  :  And  j^rovided  further,  That  the  beginning  of  ail 
necessary  survey  of  Hucb  ditch  or  ditches  shall  be  construed  as  the  beginning  of  said 
work  of  construction. 

Sec.  13.  Tbe  water  of  every  natural  stream  not  heretofore  appropriated  within  this 
State  is  hereby  declared  to  be  the  property  of  the  public,  and  the  same  is  dedicated 
to  the  use  of  the  peo])le,  subject  to  appropriation  as  heroin  provided.  The  provisions 
of  this  act  shall  apply  to  all  cases  where  the  water  of  natural  streams  or  lakes  is  ap- 
propriated for  beneficial  purposes,  whether  the  water  be  conducted  through  ditches, 
canals,  flumes,  or  tunnels,  and  shall  apply  also  to  cases  where  for  irrigation  purposes 
the  water  is  stored  in  reservoirs,  and  the  owner  or  owners  of  any  ditch,  canal,  flume, 
or  tunnel  through  which  water  is  conducted  for  irrigation  purposes,  and  also  the 
owners  of  reservoirs,  may  conduct  the  water  therefrom  into  and  aJong  any  of  the 
natural  streams  of  the  State,  but  not  so  as  to  raise  the  waters  thereof  above  high- 
water  mark,  and  may  take  the  same  out  again  at  any  point  desired ;  but  duo  allow- 
ance shall  be  made  for  evaporation  and  seepage,  the  amount  to  be  determined  by  the 
water  commissioner  of  the  proper  district,  subject  to  review  and  determination  by 
the  court  having  jurisdiction  over  priorities  in  such  districts. 

Sec.  14.  Whenever  any  person  or  persons,  association  or  corporation,  interested  as 
owners  of  any  ditch,  canal,  or  reservoir  in  any  district,  shall  desire  a  determination 
of  the  priorities  of  rights  to  the  use  of  water  from  any  stream  or  streams  from  which 
they  draw  the  water  for  their  ditch  or  ditches,  canals  or  reservoirs,  they  shall  present 
to  the  district  court  having  jurisdiction  over  the  rights  in  such  water  district,  or  to 
the  judge  thereof,  a  petition  or  application  in  writing,  moving  or  praying  said  court 
to  proceed  to  an  adjudication  of  the  priorities  of  rights  to  use  of  the  water  for  irriga- 
tion, betwec  n  the  several  ditches,  canals,  or  reservoirs,  in  such  district,  on  the  stream 
or  streams  named  in  such  motion,  petition,  or  application.  The  said  motion,  petition, 
or  application  shall  state  the  names  of  the  ditches,  canals^  or  reservoirs  olaiming 
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water  from  said  stream  or  streams  as  appears  from  the  dnal  statements  in  the  re- 
corder's office,  together  with  the  names  of  the  persons,  associations,  or  corporations  in- 
terested therein,  taken  from  said  statements,  and  shall  set  forth  the  nature  of  the 
claim  or  claims  of  the  applicant  or  applicants,  and  such  motion,  petition,  or  application 
shall  be  entitled  **  In  the  matter  of  an  application  for  an  adjudication  of  the  priori- 
ties of  rights  to  nse  water  for  beneficial  purposes  in  water  districts.    District  No. , 

OB  — "  {stating  the  stream  or  streams).  Upon  the  filing  and  docketing  of  such 
application,  the  court  or  judge  thereof  shall,  .without  unnecessary  delay,  by  an 
order  to  be  entered  of  record  upon  such  petition  or  application,  appoint  a  day 
for  commencing  to  hear  and  take  evidence  in  such  adjudication,  at  which  time 
it  shaJl  be  the  duty  of  the  court  or  judge  thereof  to  proceed  and  hear  all  evi- 
dence that  may  be  offered  by  or  in  behalf  of  any  person,  association,  or  corpora- 
tion interested  in  stream  or  streams  in  such  district,  in  any  ditch,  canal  or  reservoir, 
either  as  owner  or  consumer  of  water  therefrom,  in  support  of  or  against  any 
claims  of  priority  of  appropriation  of  water  made  by  means  of  any  ditch,  canal,  or 
reservoir,  or  by  auy  enlargement  or  extension  thereof  in  such  district,  or  on  such 
stream  or  streams,  and  consider  all  such  evidence,  also  the  arguments  of  the  parties  or 
their  counsel,  and  shall  ascertain  and  find  from  such  evidence,  as  near  as  may  be,  the 
date  of  the  commencement  of  such"  ditch,  canal,  or  reservoir,  together  with  the 
original  size  and  carrying  capacity  thereof  as  orginally  constructed;  the  time  of 
the  commencement  of  each  enlargement  or  extension  thereof,  if  any,  with  the  in- 
creased capacity  thereby  occasioned ;  the  time  spent  severally  in  such  construction, 
enlargement,  or  extension,  and  n^-cnlargement,  if  any ;  the  diligence  with  which  the 
work  was  in  each  case  prosecuted ;  the  nature  of  the  work  as  to  the  difficulty  of 
eonstruction,  and  nil  such  other  facts  as  may  tend  to  show  the  compliance  with  the 
law  in  acquiring  the  priority  of  right  claimed  for  each  such  ditch,  canal,  or  reservoir, 
and  determine  the  matters  put  \n  evidence,  and  make  and  cause  to  be  entered  a 
decree  determining  and  establishing  the  several  priorities  of  right,  by  appropria- 
tion of  water  of  the  several  ditches,  canals,  and  reservoirs  in  such  water  district  in 
such  stream  or  streams,  concerning  which  testimony  shall  have  been  offered,  each 
according  to  the  time  of  its  said  construction  and  enlargements  and  extensions,  with 
the  amount  of  water  which  shall  be  held  to  have  been  appropriated  by  such  con- 
struction ami  enlargement  or  extensions,  describing  such  amount  by  cubic  feet  per 
8e<*.ond  of  time  (which  shall  also  be  the  measurement  for  the  sale  of  water),  if  the 
evidence  shall  show  sufficient  data  to  ascertain  such  cubic  feet,  and  if  not,  by  width, 
depth,  and  gratle,  and  such  other  description  as  will  most  certainly  and  conveniently 
show  the  amount  of  water  intended  as  the  capacity  of  such  ditch,  canal,  or  reservoir. 
In  such  decree  such  court  or  judge  thereof  shall  receive  from  the  cleik,  on  payment 
therefor,  a  certificate,  under  seal  of  the  court,  showing  date  or  dates  and  amount  or 
amounts  of  appropriations  adjudged  in  favor  of  such  ditch,  canal,  or  reservoir,  under 
and  by  virtue  of  the  construction,  extension,  and  enlargement  thereof  severally,  also 
q»eoifying  the  number  of  said  ditch,  as  determined  by  said  court,  with  reference  to 
priority  and  of  each  priority  to  which  the  same  may  be  entitled  by  reason  of  said 
construction,  extension,  and  enlargements;  provideil,  that  any  party  or  parties 
claiming  any  right  to  the  use  of  water  for  benoiicial  purposes  in  such  district  and  on 
each  stream  or  streams  by  reason  of  being  owner  of  or  interested  in  any  ditch,  canal, 
or  reservoir,  who  is  not  mentioned  in  the  petition  or  application,  and  shall  become 
parties  to  such  proceetiings  and  shall  have  their  rights  adjudicated  therein .  The  court, 
or  judge  thereof,  may,  instead  of  taking  the  testimony  orally  or  in  open  court,  refer 
the  matter  to  a  referee,  with  suclj  powers  as  in  other  cases.  The  testimony  may  be 
taken  at  any  place  ordered  by  the  court,  or  j  udge  thereof,  or  by  the  referee. 

Sec.  15.  The  holder  of  the  certificate  provided  for  in  section  fourteen,  shall  exhibit 
the  same  to  the  water  commissioner  of  the  district  when  he  commences  the  exercise 
of  his  duties,  aud  such  water  commissioner  shall  keep  a  book  in  which  he  shall  enter 
a  brief  statement  of  the  contents  of  such  certificate  aud  which  shall  be  delivered  to 
his  successor,  and  said  certificate,  or  statement  thereof  in  his  book,  shall  be  the  war- 
rant of  anthority  to  said  commissioner  for  regulating  the  flow  iif  water  in  relation  to 
snch  ditch,  canal,  or  reservoir ;  said  certificate  shall  be  recorded  at  the  same  rates  of 
charges  as  incase  of  deeds  of  conveyance  in  the  records  of  each  county  into  which 
the  ditch,  canal,  or  reservoir,  to  which  such  certificatt^ relates,  shall  extend ;  and  said 
certificate,  or  said  record  thereof,  or  a  duly  certified  copy  of  such  record,  shall  be 
prima  facie  evidence  of  so  much  of  the  decree  as  shall  be  recited  therein  in  auy  suit 
or  proseeding  in  which  the  same  may  be  relevant. 

Sec.  16.  Upon  the  order  of  the  court  fixing  the  time  of  such  hearing  being  made, 
the  clerk  shall  make  a  certified  copy  of  such  order,  which  order  shall  contain  the 
Bames  of  all  parties  alleged  in  the  application  to  be  interested  in  the  matter,  whieh 
shall  be  thereupon  served  upon  each  of  the  parties  therein  named,  in  the  same  man- 
ner aa  summons.  It  shall  be  the  duty  of  the  clerk  also  to  give  public  notice  of  suc;h 
a|i|>lleatian  io  a  newi^aper,  if  any  printed  and  in  oircnlatioo,  in  each  county  wherein 
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Biub  water  district  is  situated,  which  shall  bo  published  at  least  twenty  days,  and 
which  said  notice  shall  contain  the  date  of  the  tiling  of  said  petition  or  application, 
the  name  or  names  of  the  parties  filing  the  same,  a  copy  of  the  order  maide  by  the 
court  of  hearing,  and  shall  notify  all  parties  interested  as  owners  in  any  ditoh,  canal, 
or  reservoir,  on  such  stream  or  streams,  in  such  water  district,  as  well  as  the  persons 
named  in  the  petition  or  application,  to  appear  at  said  court,  or  before  the  Judge 
thereof,  at  the  time  appointed  and  stated  in  the  order ;  and  all  persons  interested  as 
owners  or  consumers  may  then  and  there  present  his  or  her  or  their  proofs  for  or 
against  any  priority  of  right  of  water  by  appropriation  sought  to  be  shown  by  any 
party,  by  or  through  any  ditch,  canal,  or  reservoir  (either  as  owner  or  consumer  of 
water  therefrom),  and  in  case  any  party  mentioned  in  the  petition  or  application 
can  not  be  personally  served  in  anv  county  embraced  in  such  water  district,  the  pub- 
lished notices  above  provided  shall  be  deemed  sufficient  service  of  notice :  Provided 
further  J  That  in  addition  to  such  publication  the  clerk  shall  mail  such  published  no- 
tice to  each  party  mentioned  in  the  petitioner  application,  directing  the  same  to  the 
address  of  the  parties,  as  stated  in  the  sworn  statement  on  file.  Proof  of  the  propei 
publication  shall  consist  in  the  sworn  certificate  of  the  publisher  of  the  paper  in 
which  notice  is  published,  to  which  shall  be  attached  a  printed  copy  taken  from  sach 
paper. 

Sec.  17.  Any  person  or  persons  who  shall  willfully  cut,  dig,  or  break  down  or  open 
any  gate,  bank,  or  embankment  or  side  of  any  ditch,  canal,  or  reservoir,  flume,  pipe, 
tunnel,  or  feeder  in  which  such  person  or  persons  may  be  joint  owners  or  which  is 
the  property  of  another  or  in  the  lawful  possession  of  another  or  others  and  used 
for  the  purpose  of  irrigation,  milling,  manufacturing,  mining,  or  domestic  purposes, 
with  intent  maliciously  to  injure  any  person,  association,  or  corporation,  or  for  his 
or  her  own  gain  or  with  the  intention  of  stealing,  taking,  or  causing  to  run  or  ponr 
out  of  such  canal  or  reservoir,  feeder,  pipe,  or  flume  any  water  for  nis  or  her  own 
profit,  benefit,  or  advantage,  or  to  the  injury  of  any  other  person,  persons,  associa- 
tion, or  corporation  lawfully  in  the  use  of  such  water  or  of  such  ditch,  canal,  tunnel, 
feeder,  pipe,  or  flume,  he,  she,  it,  or  they  so  oflending  shall  be  deemed  guilty  of  a  mis- 
demeanor and  on  conviction  thereof  shall  be  fined  in  any  sum  not  exceeding  |560, 
and  may  be  impri^ned  in  the  county  jail  not  exceeding  six  months,  or  both,  at  the 
discretion  of  the  court. 

Sec.  18.  Any  party  or  parties  representing  any  ditch,  canal,  or  reservoir,  or  any 
number  of  parties  representing  two  or  more  ditches,  canals,  or  reservoirs  which  are 
aflected,  in  common  with  each  other,  l)y  any  portion  of  the  decree  rendered  by  the  dis- 
trict court,  by  which  he,  she,  it,  or  they  may  feel  aggrieved,  may  have  an  appeal  from 
said  district  court  to  the  siipronie  court,  and  in  such  case  the  party  or  parties  join- 
iug  desiring  an  appeal  shall  be  the  appellants,  aud  the  parties  representing  any  one 
or  more  ditches,  canals,  or  reservoirs  atfected  iu  common  adversely  to  the  interest  of 
appellants  shall  be  appellees.  The  party  or  parties  in  such  appeal  shall,  within 
sixty  days  after  the  date  of  the  decree  is  entered  under  this  act,  tile  a  notice  of  appeal 
iu  writing  stating  that  such  party  or  parties  appeal  to  the  supreme  court  of  the  State 
from  the  decree  rendered  in  the  case  or  any  part  thereof.  When  only  a  part  of  the  de- 
cree is  appealed  from,  the  notice  of  the  appeal  shall  so  state  and  shall  also  in  that 
case  specify  the  portion  or  part  of  the  decree  appealed  from.  Upon  filing  of  such 
notice  of  appeal  the  cause  shall  be  deemed  to  be  appealed  to  the  supreme  coart  of 
the  State  :  Provided,  however ,  That  the  ])arty  or  parties  appealing  as  aforesaid  shall, 
within  sixty  days  as  aforesaid,  enter  into  an  understanding  to  be  approved  by  the 
district  court,  or  judge  thereof,  and  to  bo  given  tp  all  parties  in  said  suit  or  proceed- 
ings other  than  the  parties  appealing,  and  to  be  in  such  an  amount  as  the  court  or 
said  judge  shall  order,  conditioned  that  the  parties  giving  the  said  undertaking  shall 
prosecute  their  appeal  to  effect  and  without  unnecessary  delay,  and  will  pay  all  costs 
and  damages  which  the  parties  to  whom  the  undertaking  is  given,  or  either  or  any 
of  them,  may  sustain  iu  consequence  of  such  appeal. 

Sec.  19.  The  notice  last  aforesaid  shall  be  entered  of  record,  and  the  appellant  or 
appellants  shall  cause  a  certified  copy  thereof  to  be  served  on  each  of  the  parties  or 
their  attorneys,  if  they  have  one,  as  iu  other  cases. 

Sec.  20.  The  appellant  or  appellants  shall,  within  six  months  after  the  appeal  be 
allowed  as  aforesaid,  file  in  the  ofiico  of  the  clerk  of  the  supreme  court  of  the  State 
a  certified  transcrijit  of  the  proceedings  had  in  the  case  in  the  district  court,  contain- 
ing the  pleadings  and  the  statements  of  the  parties  filed  therein  and  all  evidence  of 
record  offered  on  the  hearing  of  the  cause,  or  so  much  thereof  as  shall  affect  the  ap- 
propriation of  water  claimed  by  the  means  of  construction,  enlargement,  or  re-en- 
largement of  the  several  ditches,  canals,  and  reservoirs  mentioned  in  the  order 
allowing  the  appeal ;  such  statement  to  be  served,  filed,  and  settled  in  the  same 
manner  as  statements  on  motion  for  new  trials. 

Sec.  21.  The  supreme  court  in  all  cases  heard  before  it  under  this  act  shall,  when 
It  can  properly  be  done,  render  such  decree  as  the  court  or  judge  below  should  have 


ISBIGATION   LAWS   OP   THE    STATE   OP   NEVADA.  619 

rendered.  It  may  either  reverse  or  modify  the  decree  of  the  court  below.  If  reversed 
in  whole  or  in  part  it  may  direct  the  coart  below  as  to  its  farther  proceedin<:^8  therein. 

Skc.  22.  No  claim  of  priority  of  any  person,  association,  or  corporation,  on  account 
of  any  ditch,  canal,  or  reservoir,  as  to  which  he,  she,  it,  or  they  have  filed  or  refuse  to 
offer  evidence  under  any  adjudication  herein  provided  for,  shall  be  regarded  by  any 
water  commissioner  in  distribnting  water  in  times  of  scarcity  thereof,  until  such  time 
aa  such  party  shall  have,  by  application  to  the  court  having  jurisdiction,  obtained 
leave  therefor  and  made  proof  of  the  priority  of  risht  to  which  such  ditch,  canal, 
or  reservoir  shall  be  justly  entitled,  which  shall  only  be  granted  upon  terms  as  to 
Jiotice  to  other  parties  interested,  and  upon  payment  of  all  costs,  and  upon  affidavit 
or  petition,  sworn  to,  showing  the  rights  claimed,  and  the  ditches,  canals,  and  reser- 
voirs, with  the  names  of  the  owners  thereof,  against  which  such  priority  is  claimed,  nor 
until  a  decree  adjudging  such  ditch,  canal,  or  reservoir  has  been  entered,  and  certificate, 
8och  as  mentioned  in  section  fifteen  thereof,  shaU  have  been  issued  to  claimant  and 
presented  to  the  water  commissioner.  ' 

Sbc.  S3.  No  person,  association,  or  corporation  representing  any  ditch,  canal,  or 
reservoir  shall  be  permitted  to  give  or  ofi^r  any  evidence  before  said  court  until  he, 
she,  it,  or  tbey  shall  have  filed  a  statement  of  a  claim,  in  substance  the  same  in  all 
respects  as  is  required  to  be  filed  under  the  provisions  thereof. 

Sbc.  24.  The  district  oourt  or  judge  thereof  shall  have  power  to  order,  for  good 
oanse  shown,  nx>on  terms  jnst  to  all  parties,  and  in  such  manner  as  may  seem  meet, 
a  re-argument  or  review,  with  or  without  additional  evidence,  of  any  decree  made 
under  the  provisions  of  this  act,  whenever  said  court  or  judge  shall  find  from  the 
caose  shown  for  that  purpose  by  any  party  or  parties  feeling  aggrieved,  that  the  ends 
of  justice  will  thereby  be  promoted,  but  no  such  review  or  re-argument  shall  be 
ordered  unless  applied  for  by  petition  or  otherwise  within  one  year  of  the  time  of 
entering  the  decree  complained  of. 

Skc.  25.  Persons  desiring  to  construct  and  maintain  reservoirs  for  the  purpose  of 
storing  water  shall  have  the  right  to  take  from  any  of  the  natural  streams  of  the 
State  and  store  away  any  unappropriated  water  not  needed  for  immediate  use,  for 
domestic,  irrigation,  or  other  needful  purposes ;  to  construct  and  maintain  ditches, 
canals,  flumes,  and  tunnels  in  the  same  manner  provided  by  law  for  the  condeiniia- 
tion  of  lands  for  right  of  way  for  ditches,  provided  no  reservoir  with  embankment  or 
a  dam  exceeding  10  feet  in  height  shall  be  made  without  submitting  the  plans  thereof 
to  the  county  commissioners^  of  the  county  in  which  it  is  situated  and  obtain  their 
approval  of  said  plans. 

Skc.  26.  The  owners  of  reservoirs  shall  be  liable  for  all  damages  arising  from  leak- 
age or  overflow  of  the  waters  therefrom,  or  by  floods  caused  by  the  breaking  of  the 
embankment  of  such  reservoir. 

Skc.  27.  Every  witness  who  shall  attend  before  the  court  or  judge  thereof,  or  be- 
fore the  person  appointed  to  take  testimony,  in  the  causes  provided  for  in  tliis  act, 
under  subpoena  by  request  of  any  party,  shall  be  entitled  to  the  same  fees  and  mile- 
age as  witnesses  in  civil  cases  in  the  district  court,  and  shall  be  paid  by  the  party  re- 
qniriLg  his  testimony.  All  other  costs  of  the  proceeding  shall  be  jtaid  by  the  parties 
claiming  water,  as  may  be  adjudged  by  the  court  or  judge. 

Sec.  28.  Whenever,  in  actions  for  proceedings,  for  the  determination  of  water  rights, 
it  may  become  necessary  to  divide  the  water  of  any  stream  or  ditch  between  the  dif- 
ferent claimants,  it  shall  be  divided,  as  far  as  possible,  by  periods  of  time,  instead 
of  fractional  parts  of  the  water. 

Sec.  29.  Said  water  commissioners  shall  so  divide,  regulate,  and  control  the  use 
of  the  water  of  all  streams  within  their  respective  districts  in  such  manner,  as  near 
as  may  be,  as  will  prevent  unnecessary  waste  of  water;  and  to  that  end  such  com- 
missioners shall  so  shut  and  fasten  the  head- gate  or  gates  of  all  ditches  so  that  no 
more  water  will  flow  into  said  ditch  than  is  actually  required  and  will  be  used  for 
the  purpose  or  purx>oses  for  which  such  water  was  appropriated;  and  any  person 
may  resort  to  any  court  of  competent  jurisdiction  for  such  relief  as  he  may  be  entitled 
to. 

Skc.  30.  Whenever  testimony  shall  or  may  be  taken  in  any  district  created  by  this 
act  for  the  purpose  of  procuring  decree  as  to  appropriation  of  water  and  priorities 
thereof,  any  testimony  theretofore  taken  upon  the  hearing  of  any  former  application 
or  petition  nnder  this  act  may  be  introduced  and  shall  be  received  as  evidence. 

Sbc.  31.  This  act  shall  in  nowise  be  construed  as  impairing  or  abridging  any 
rights  already  vested  in  any  person  or  persons,  company  or  corporation,  by  virtue  of 
the  law  heretofore  in  force. 

Skc.  32.  All  acts  and  parts  of  acts  inconsistent  with  this  act  are  hereby  repealed. 

Sko.  33.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 
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No.  X.  Assembly  jo}ut  memorial  and  resolntioD  relative  to  enoourai^iDg  the  sinkine  of  artesiao  welk, 
and  the  asaialaoce,  by  other  meaoti  of  irrigatioD.  for  the  arid  lands  situated  within  the  State  of 
IJevada. 

To  the  honarahle  the  Senate  and  Hovse  of  Representatives  of  the  United  States  in  Congrm 
assembled: 

Your  memorialists,  the  legislature  of  the  State  of  Nevada,  respectfully  represent, 
that— 

Whereas  the  said  State  of  Nevada  did,  upon  its  admission  to  the  Union,  receive 
ftnd  acquire  five  hundred  thousand  (500,000)  acres  of  laud  lor  purposes  of  internal  m- 
provements,  under  the  act  of  Cougress  approved  September  fourth,  one  thousand 
eight  hiiudrcMl  and  fort.y-une;  and 

Whereas  the  said  State  of  Nevada  did,  upon  the  adoption  of  itfl  constitution, 
pledge  and  dedicate  and  trauKler  the  land  covered  by  said  grant,  and  all  proceeds 
therefrom,  to  the  school  fund  of  said  State  aud  for  school  i)urpose8  inviolably  and 
forever ;  and 

Whereas  hy  act  of  Congress  approved  July  fourth,  one  thousand  eight  hundred 
and  si:xty-8ix,  the  said  appropriation  hy  the  constitution  of  the  State  of  Nevada  to 
educational  purponcs  of  the  said  lands  so  granted  for  internal  improvements  was  ap- 
proved and  coiilirmed ;  and 

Whereas  at  the  time  of  said  transfer,  appropriation,  and  dedication,  as  aforesaid, 
the  agiicultural  interests  of  the  State  of  Nevada,  together  with  tJie  possibilities  of 
production  of  its  soil,  were  entirely  misnnderstcMtd  or  uot  understood  at  all,  owing  to 
the  prominence  then  claimed  for  aud  given  to  its  great  mining  industry  ;  and 

Whereas  the  events  of  later  years  uave  conclusively  shown  that  a  large  percent' 
age  of  the  neglected  public  lands  within  the  said  State  are  susceptihle  of  a  high  state 
of  cultivation  where  irrigation  can  he  had,  and  will  return  large  and  proiitahle  crops 
of  great  variety  ;  and 

Whereas  there  now  remains  of  the  i)ublic  lands  within  said  State,  including  those 
heretofore  granted  and  pledged  for  educational  purposes,  ahout  five  hundred 
thousand  acres,  which  are  x)artially  unsalable  from  the  fact  that  the  lahor  and 
expense  necessary  to  join  water  with  said  land  is  ahove  and  heyond  individual 
efiEbrt;  aud 

Whereas  the  said  State  of  Nevada  has  now,  hy  existing  law,  done  its  utmost  to 
encourage  and  further  the  good  purposes  of  this  memorial  aud  resolution  ;  and 

Whereas  such  aid  as  your  memorialists  pray  for  will  add  largely  to  the  income  of 
saiil  school  liind  of  sai<i  Stale,  to  the  proceeds  derived  hy  the  national  Government 
from  sale  of  lands  within  its  borders,  aud  will  add  taxable  property  for  all  purposes, 
as  well  as  nmtcrially  increase  the  popnlation  of  said  State;  and 

Whereas  by  recent  enactment  and  api»roprialion  for  hydrographic  surveys  the 
CongresH  of  the  United  States  has  recognized  the  necessity  of  reclaiming  lands  of  the 
character  described  within  the  arid  re«^ious,  of  which  this  State  forms  a  part,  and  the 
fact  being  that  any  expenditure  within  this  State  for  internal  improvements  could 
only  be  made  prolitably  for  the  purposes  herein  written;  aud 

Whereas,  in  so  far  as  it  may  be  proper  for  us  so  to  do,  we  pledge  the  State  of 
Nevatla  to  aid  and  encourage  the  reclamation  or  sale  of  said  lands  to  the  limits  of  its 
capacity  :  Therefore, 

Kesohed  hif  ihv  asHnnhlt/j  the  sevaie  coiicurrinr/f  That  we  earnestly  petition  the  Congress 
of  the  Uni1e<l  States  m  make  such  appropriations  as  it  may  deem  proper  to  the  State 
of  Nevada,  and  to  all  other  States  aud  Territories  where  the  conditions  of  soil,  climate, 
and  rain  fall  are  similar  to  those  found  withiu  said  State  ;  or  that  the  Congress  of  the 
United  States  do  make  to  this  State,  as  well  as  to  other  States  and  Territories  in  like 
condition  and  situation,  a  grant  of  a  sutlieient  portiou  of  the  public  lauds  as  yet  unap- 
propriated and  within  said  State  or  Territory,  which  said  grant  and  land,  aud  all  pro- 
ceeds therefrom,  shall  be  hy  said  State  or  Territory  held  and  used  solely  aud  entirely 
fo**  the  uses  and  purposes  hereinabove  written,  viz  :  To  encourage  the  sinking  of  arte- 
sian wells  nj)on  ])nl>lic  lands,  in  assisting  settlers  in  good  faith  to  conduct  waters  now 
runniiit;  to  waste  t.o  and  uiuni  portions  of  said  laud. 

L'vsohud,  That  we  earnestly  urge  upon  Congress  immediate  consideration  of  this 
memoria!. 

Jxesolvedj  That  the  governor  be  requested  to  forward  a  certified  copy  hereof  to  our 
Eepresentative  in  Cougress  and  each  United  States  Senator  from  the  State  of  Nevada, 
with  the  refpuvst  that  they  use  all  honorahle  means  to  secure  an  early  and  favorahle 
consideration  therefor. 

Passed  February  6,  1889. 
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AN  ACT  defining  and  prohibiting  the  nnlawful  diversion  and  waste  of  water. 

The  people  of  the  State  of  Nevada,  represented  in  senate  and  assembly  ^  do  enact  as  follows: 

Section  1.  Any  person  oi:  persons  who  shall,  during  the  irrigating  season,  divert 
and  conduct  the  water,  or  portion  thereof,  of  any  river,  creek  or  stream  into  any  slough 
or  Blonghs,  dam  or  dams,  pond  or  ponds,  and  retain,  or  cause  the  same  to  be  held  or 
retained  therein  without  making  any  other  use  of  such  water,  or  who  shall,  during 
the  irrigating  season,  divert  and  conduct  the  water,  or  portion  th(^-rcof,  awjiy  from 
any  sncli  river,  creek  or  stream,  and  run,  or  cause  or  allow  the  same  to  run  to  waste 
on  sage-hrush  or  greasewood  land,  such  diversion  shall  be  deemed  an  uulawlul  use 
and  waste  of  water. 

Sec.  2.  Any  person  or  persons,  company,  corporation  or  association  who  shall,  dur- 
ing the  irrigating  season,  divert  and  conduct,  or  any  pi'rson  or  persons  aiding, 
abetting  or  assisting  any  such  person  or  persons,  company,  corporation  or  association 
in  diverting  and  conducting,  during  the  irrigating  season,  the  water, or  portion  thereof, 
of  any  river,  creek  or  stream  into  any  slough  or  sloughs,  dam  or  dams,  or  pond  or 
ponds,  and  retain,  or  cause  the  same  to  be  retained  therein  without  making  any  other 
nse  of  such  water,  or  who  shall,  during  the  irrigating  season,  divert  and  conduct  the 
water,  or  portion  thereof,  away  from  any  river,  creek  or  stream,  and  run,  or  cause  or 
allow  the  same  to  run  to  waste,  contrary  to  and  in  violation  of  the  provisions  of  tliis 
act,  shall  be  guilty  of  a  misdemeanor,  and  upon  conviction  thereof,  in  any  court  of 
Bonipetent  jurisdiction  in  this  State,  shall  be  punished  by  a  fine  not  exceeding  iive 
conared  dollars  or  by  imprisonment  in  the  county  jail  of  the  county  not  exceeding 
hix  months,  or  by  both  such  fine  and  imprisonment. 

Approved  February  28,  1881). 


Chap.  CXII.— AN  ACT  to  provide  for  the  storage  of  water,  to  encourage  milling,  mining,  and  inter- 
nal improvements,  and  to  recliiiiii  t)it!i  arable  desert  lauds  and  develop  the  agricultural  icsources  of 
the  State  of  Nevada,  and  to  provide  funds  for  the  payment  of  the  same. 

Whereas  the  State  of  Nevada  has  received  from  the  General  Government  a  grant 
of  two  million  acres  of  land  in  lieu  of  the  sixteenth  and  thirty-sixth  Hoctions,  pre- 
vioosly  granted  to  the  State  of  Nevada,  the  proceeds  from  the  sale  of  which  are  to 
be  placed  to  the  credit  of  the  school  fund  of  the  State  ;  and 

Whereas  under  an  act  of  Congress  approved  September  4,  1841,  and  an  act  ap- 
proved March  21,  1864,  a  grant  of  500,000  acres  of  land  was  made  to  the  State  of 
Nevada  for  internal  improvements  ;  and 

Whereas  the  selection  of  said  lands  are  not  confined  to  any  particular  section  of 
unappropriated  land ;  and 

Whereas  the  greater  portion  of  unappropriated  lands  in  the  State  of  Nevada  is 
known  to  be  desert,  waste,  and  actually  valueless  and  without  sale,  unless  water,  for 
the  purpose  of  irrigation,  can  be  brought  upon  them,  and  the  land  properly  and 
systematically  irrigated,  crops  of  all  kinds  can  not  be  succcHsfulIy  raised ;  and 

Whereas  the  permanent  settlement,  growth,  wealth,  and  indep(?ndeuce  of  the  State 
and  people,  as  well  as  the  sale  of  school  lands,  depend  upon  the  reclamation  of  these 
desert  lands :  Now,  therefore, 

The  people  of  the  State  of  Nevada^  represented  in  senate  and  assembly,  do  enact  as  follows: 

Section  1.  A  board  of  reclamation  commissioners  is  hereby  created,  to  cousist  of 
four  members,  to  be  known  as  the  '^  board  of  reclamation  and  'internal  improve- 
ments,'' for  the  storage  of  water  and  reclamation  of  arable  desert  lands  in  this  Stat>e. 
Said  board  to  consist  of  J.  F.  Ciark,  of  Humboldt  County,  Evan  Williams,  of  Ormsby 
County;  J.  R.  Bradley,  of  Elko  County,  and  Herman  Si>ringmeyer,  of  Douglas  County. 
The  said  J.  F.  Clark,  of  Humboldt  County,  and  Evan  Williams,  of  Onnsby  County,  to 
hold  the  position  for  the  term  of  four  years,  or  until  the  election  of  their  successors, 
and  the  said  J.  R.  Bradley,  of  Elko  County,  and  Herman  Springmeyer,  of  Douglas 
County,  to  hold  the  position  for  the  term  of  two  years,  or  until  the  election  of 
their  successors.  The  State  of  Nevada  is  hereby  divided  into  seviiu  internal 
improvement  and  reclamation  districts,  of  which  Douglas,  Ormsby,  Esmeralda, 
Lyou,  and  Storey,  shall  constitute  the  first  district,  Washoe  County,  the  second 
district,  Churchill  County,  the  third  district,  Humboldt  County,  the  fourth 
district,  Elko  County,  the  fifth  district,  Lamler,  Eureka,  and  White  Pine  Coun- 
ties the  sixth  district,  and  Nye  and  Lincoln  Counties  the  seventh  district.  At 
the  general  election  in  eighteen  hundred  and  ninety,  and  at  each  general  election 
thereafter,  there  shall  be  elected  from  the  State  at  large  two  reclamation  commis- 
sioners, one  who  shall  serve  for  the  term  of  two  years,  and  one  for  the  term  of  four 
years,  from  and  after  the  first  Monday  in  January  next  succeeding  such  election. 
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The  ofHce  of  said  board  shall  be  in  the  State  capitol  building,  at  the  seat  of  govern- 
Dient.    The  board  shall  adopt  ruh^s  and  regnlations  for  the  transaction  of  its  basiness. 

Skc.  2.  The  board  of  reclamation  shall  invite,  receive,  and  jirocnre  information 
and  statistics  in  regard  to  all  public  lands  within  this  State,  and  the  waters  running 
therein,  which  are  or  may  become  possible  of  reclamation,  by  means  of  conducting 
npon  them  the  unappropriated  waters  running  through  natnral  or  artificial  channels 
within  this  State,  and  snail  report  the  same,  together  with  an  approximate  estimate 
of  costs  and  result  of  such  proposed  reclamation,  at  each  biennial  session  of  the  legis- 
lature. 

Skc.  3.  The  board  of  reclamation  shall  also  invite,  receive,  procure,  and  publuh 
facts  and  statistics  regarding  the  natural  water-courses  of  this  State  and  several  du»> 
tricts,  including  source,  supply,  water  power,  and  other  matters  relating  to  the  valne 
of  said  waters,  or  the  most  practical  methods  of  utilizing  the  same,  either  for  milhng, 
mining,  manufacturing,  or  agricultural  purposes,  in  order  that  said  information  may 
beotfered  for  the  attraction  of  dormant  capital  and  the  encouragement  of  individual 
enterprise. 

Skc.  4.  It  shall  be  the  duty  of  the  surveyor-general,  ex  officio,  to  furnish  the  board 
of  reclamation,  within  a  reasonable  time,  maps,  profiles,  and  estimates  to  determine 
the  cheapest  and  most  economical  and  valuable  routes  for  canals,  reservoirs,  and 
other  improvements  for  irrigation  and  milling  purposes ;  and  also  to  furnish  maps, 
plans,  and  estimates  for  the  purpose  of  bui.ding  reservoirs,  dams,  otc.^  connected  with 
the  storing  and  preserving  of  waste  water. 

Sec.  5.  The  board  of  reclamation  shall  have  the  power  to  divide  the  State  into 
districts,  and  to  appoint  a  superintendent  for  each  reclamation  district  within  the 
State,  which  they  may  establish  and  define,  whose  duty  it  shall  be  to  superintend 
the  building,  constructing,  and  maintenance  of  the  canals,  dams,  and  other  like  works 
within  his  district  as  so  defined. 

Skc.  6.  The  work  of  building  and  constructing  any  and  all  canals,  dams,  and  other 
improvements  shall  be  done  by  contract,  if  done  by  private  parties  the  contracts  to 
be  let  to  the  lowest  responsible  bidder.  The  work  done  by  contract  shall  be  let  in 
lots  of  one  or  more  sections,  said  sections  not  being  more  than  one  mile  in  length,  as 
indicated  by  the  maps,  profiles,  plans,  and  specifications  prepared  by  the  surveyor- 
general  and  adopted  by  said  board. 

Sec.  7.  The  board  of  reclamation  commissioners  of  the  State  are  hereby  author- 
ized and  directed  to  employ  a  competent  civil  engineer  to  ascertain  and  report  the 
number  of  irrigating  ditches  in  each  reclamation  district,  the  capacity  of  the  same  in 
inches,  and  amount  heretofore  appropriated  and  used  through  said  ditches. 

Skc.  8.  Any  irrigating  ditch  now  constructed  and  hereafter  carrying  more  water 
than  reported  by  said  civil  engineer,  the  owner  or  owners  thereof  of  said  ditch  shall 
pay  to  the  reclamatfon  fund  of  the  State,  for  such  additional  water,  such  sums  or 
rates  as  the  board  of  reclamation  commissioners  shall  designate;  which  sum  so  paid 
shall  constitute  a  part  of  the  reclamation  fund,  and  «hall  be  available  for  demands 
against  said  fund. 

Sec.  y.  Whenever  the  board  of  reclamation  commivssioners  deem  the  reorganiza- 
tion ordivisiou  of  any  district  advisable  for  internal  improvements  contemplated  by 
this  act,  they  shall  have  power  to  make  such  changes  and  establish  such  additional 
rnles  for  the  government  thereof  as  will  not  conflict  with  prior  rights  as  now  recog- 
nized by  law. 

Skc.  10.  The  board  shall  have  power  to  purchase  or  rent  snch  lands  for  reservoirs, 
sites,  or  ditches  as  they  may  deem  best,  whether  within  or  without  the  boundaries 
of  this  State. 

Sec.  11.  The  board  of  reclamation  commissioners,  on  petition  of  ten  or  more  per- 
sons interested  in  irrigation  ditches  in  any  district  in  this  State  petitioning  for  the 
issuance  of  bonds  of  said  district  for  reclamation  purposes,  said  board  shall,  at  the 
next  general  election,  submit  the  question,  together  with  amount  of  bonds  to  be  issued, 
to  the  voters  of  said  district ;  and,  if  carried  at  said  election,  the  said  board  shall 
issue  and  dispose  of  said  bonds  under  such  rules  and  regulations  as  they  may  adopt, 
the  proceeds  thereof  to  be  placed  in  the  reclamation  fund  of  the  district,  and  made 
available  for  reclaniati<m  purposes. 

Sec.  12.  The  board  shall  advertise  for  and  receive  bids  upon  the  work  to  be  done 
as  soon  as  the  surveyor-general  can  have  surveys,  maps,  plans,  specitications,  and 
estimates  of  the  same  in  readiness  for  adoption  by  the  board  and  inspection  by  bid- 
ders, and  shall  fix  a  time  when  they  will  open  bids  and  award  contracts,  which  shall 
not  be  done  on  less  than  four  weeks'  notice  thereof,  which  said  notice  shall  be  given 
for  said  time  by  publication  in  one  newspaper  in  the  reclamation  district  where  the 
work  is  to  be  done,  or  by  posting  notices. 

Sec.  13.  The  terms  of  contracting  may  be  to  pay  monthly,  as  the  work  progresses, 

on  the  estimate  of  the  surveyor-general   or  engineer  of  the  amount  of  work  done, 

seventy  per  centum  of  its  contract  value,  reserving  to  the  district  or  State  thirty  per 

centum  of  the  value  thereof  to  insure  its  faithful  completion  according  to  contract, 

when  full  payment  shall  be  made,  mcYxuXvu^  \\ie>  x^\.^Yaftd  ^er  centum. 
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Sbc.  14.  The  board  shall  fix  a  definite  day  for  the  final  completion  of  any  canal, 
dam,  or  other  improvement,  and  reqnire  all  contracts  to  be  done  and  completed  on  or 
before  that  day,  and  shall  in  any  agreement  reserve  the  right  of  forfeiture  to  the 
State  or  district  of  any  retained  per  centam,  and  to  award  the  contract  of  any  per- 
son or  x>eraons  who,  in  the  opinion  of  the  sarveyor-general,  confirmed  by  the  board, 
fails  to  nmke  snch  monthly  progress  as  will  insnre  uie  completion  of  any  snoh  work 
so  andertaken  or  contracted  for  on  the  day  named. 

Skc.  15.  The  board  of  reclamation  shall,  upon  organization  as  herein  provided,  be 
anthorized,  empowered,  and  directed  to  construct  a  canal,  ditch,  or  other  proper  work 
at,  from,  or  upon  the  most  desirable  and  practical  point  on  any  river  or  water-way  in 
the  State,  or  that  can  be  procured — the  said  point  to  be  hereafter  selected  by  said 
board — to  connect  with,  and  to  be  connected  with,  for  the  purpose  of  milling  or  irri- 
grating  the  arable  lands  situate,  lying,  and  being  in  the  accessible  vicinity  of  snch 
selected  river  or  water-way ;  and  the  said  canal,  ditch,  or  other  work  shall  be  built 
or  established  upon  a  grade  or  plan  in  accordance  with  the  configuration  and  neces- 
sities of  the  shortest  and  most  feasible  route  and  safe  carriage  of  the  requisite  volume 
of  water  required  to  irrigate  the  lands  within  the  scope  of  said  ditch  or  work. 

Sec.  16.  The  total  cost  of  said  canal,  ditch,  or  work  shall  not  exceed  one  hundred 
thousand  dollars,  and  the  cost  thereof  is  hereby  limited  to  that  sum. 

Sbo.  17.  The  board  of  reclamation  shall  audit  and  certify  to  the  State  board  of 
examiners  the  several  amounts  that  may  become  due  from  time  to  time  for  work  and 
labor  done,  services  or  material  furnished  in  and  about  the  location  and  building  of 
canals  and  other  works  of  reclamation  that  may  be  carried  on,  built,  and  completed 
onder  the  board,  and  when  approved  by  the  State  board  of  examiners,  the  con- 
troller shall  audit  the  same  and  draw  his  warraht  upon  the  State  treasurer  for  the 
several  amounts  of  snch  claims,  to  be  paid  oat  of  the  reclamation  fund  of  the  State 
or  district. 

Sec.  18.  The  elective  members  of  the  board  shall  be  paid  their  necessary  traveling 
expenses,  and  they  shall  receive  no  other  compensation  for  their  personal  services. 

Sec.  19.  It  shall  be  unlawful  for  any  State  officer,  or  any  member  6t  the  board  of 
reclamation,  to  be  interested,  directly  or  indirectly,  or  to  take  or  have  any  interest 
or  profit,  in  any  manner,  in  any  work  of  constructing  any  canal  or  other  improvement 
for  reclamation  under  this  act,  and  upon  conviction  shall  be  fined  in  any  sum  not  less 
than  one  thousand  dollars  nor  more  than  ten  thousand  dollars,  or  imprisonment  in 
the  State  prison  not  less  than  one  year  nor  more  than  five  years,  or  both  such  fine 
and  imprisonment 

Sec.  20.  The  annual  rent  for  water  within  the  scope  of  any  canal,  ditch,  or  work 
created  and  built  by  the  board  of  reclamation  shall  be  one  dollar  per  acre  per  year. 
Said  rental  of  water  shall  be  held  as  a  lien  against  said  lands. 

Sec.  21.  The  annual  rent  of  water  shall  be  collected  in  the  same  manner  and  by  the 
same  officers  as  taxes  are  now  collected,  and  paid  into  the  State  or  district  treasury 
without  fee  or  abatement  and  accounted  for  as  the  water  rent,  and  placed  to  the 
credit  of  the  reclamation  and  internal  improvement  fund ;  and  it  is  hereby  enacted 
that  all  lands  sold  by  the  State  under  the  provisions  of  this  act  shall  be  supplied 
with  the  necessary  water  for  reclamation  whenever  in  the  Judgment  of  the  board  it 
is  practicable  to  do  so,  and  the  right  of  way  for  the  secondary  ditches  is  hereby  re- 
served by  the  State,  and  shall  be  reserved  and  excepted  by  the  surveyor-general  and 
State  land  register,  from  every  patent  issued  by  the  State,  to  take  up,  convey,  and 
deliver  all  waste  water  over  and  across  any  lands  sold  and  conveyed  by  the  State  to 
any  person  or  persons. 

Sec.  22,  One  hundred  thousand  dollars  is  hereby  appropriated  for  the  construction 
and  building  of  any  canal,  ditch,  dam,  or  other  work  or  works  mentioned  in  this  act, 
and  in  no  case  shall  a  contract  or  contracts  be  entered  into  that  shall  in  the  ag^re- 
l^te  exceed  the  sum  of  one  hundred  thousand  dollars  for  the  construction  and  build- 
ing of  said  canal  or  work. 

Sec.  23.  The  money  herein  appropriated  shall  be  taken  from  the  State  school  fund 
and  placed  to  the  credit  of  the  reclamation  fund,  herein  credited,  and  in  its  place 
shall  be  deposited  one  hundred  bonds  of  one  thousand  dollars  each,  bearing  interest 
at  the  rate  of  four  per  cent,  per  annum.  Said  bonds  shall  run  for  twenty  years,  but 
shall  be  redeemable  by  the  State  at  its  pleasure  after  two  years.  Said  bonds 
shall  be  signed  by  the  governor  and  State  controller,  and  countersigned  by 
the  State  treasurer,  and  authenticated  with  the  great  seal  of  the  State,  and 
shall  state  in  substance  that  the  State  of  Nevada  owes  to  its  school  fund  one 
thousand  dollars,  the  interest  on  which  sum,  at  four  per  cent,  per  annum,  it  agrees  to 
pay  until  said  bond  is  redeemed  for  the  benefit  of  tne  common  schools  of  the  State. 
Said  bonds  shall  be  lithographed,  as  is  usual  in  snch  cases,  and  deposited  with  the 
treasurer  of  the  State.  The  interest  on  said  bonds  shall  be  paid  semi-annually,  on  the 
first  day  of  January  and  July,  on  the  written  order  of  the  State  board  of  education 
to  the  State  controller,  directing  him  to  draw  his  warrant  for  the  amount  of  such 
semi-annual  interest  on  the  reclamation  interest  and  sinking  fund  herein  created. 
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All  Hums  derived  from  the  interest  on  said  bonds  shall  go  into  the  general  scbool 
fund  for  the  support  of  the  eoiumoti  schools  of  the  State,  and  for  the  regular  aud 
prompt  payment  of  which  the  faith  and  credit  of  the  State  is  hereby  pledged. 

Sec.  24.  There  shall  be  levied  and  colleot()d  for  the  fiscal  year  commencing  Janu- 
ary first,  A.  D.  eighteen  hundred  and  ninety-one.  and  annually  thereafter,  an  ad 
valorem  tax  of  two  cents  on  each  one  hnndred  dollars  of  all  the  taxablvproperty  in 
the  State,  and  all  siinis  derived  from  this  tax  shall  go  into  the  reclamation  interest 
and  sinking  fund  for  the  payment  of  the  interest  and  redemption  of  bonds  herein 
authorized  by  this  act. 

Sec.  25.  The  reclamation  fund  is  hereby  made  a  permanent  fund,  into  which  all 
revenue  arising  from  the  last-mentioned  section,  and  from  the  water  rent  aforesaid, 
in  section  fifteen,  and  from  any  other  source  provided  by  law,  shall  be  paid  and  shall 
be  devoted  as  follows:  Fii*st,  to  th«^  payment  of  interest  on  bonds;  second,  to  the  re- 
demption of  the  x^riucipal  sum  of  the  bonds  at  or  before  maturity ;  third,  to  the  rec- 
lamation of  new  districts  that  may  be  hereafter  created;  fourth^  to  be  transferred 
to  the  general  fund  of  the  State. 

Approved  March  3,  1889. 


Cm  Ar.  LXXXVIL— AN  ACT  to  amend  an  act  entitled  "Au  act  to  encourage  the  sinking  of  arteeian 

wells,"  approved  March  5, 1887. 

The  people  of  the  State  of  Nevada,  represented  in  senaie  and  assembly,  do  enact  as  foUmn 

Section  1.  Section  one  of  said  act  is  hereby  amended  so  as  to  read  as  follows: 
Section  one.  Every  person,  firm,  company,  corporation,  or  association,  that  shall, 
;vft<^r  the  passage  of  this  act,  commence  the  sinking  of  artesian  wells,  for  stock  or 
jigricnltiiral  purposes,  shall  be  entitled  for  sinking  such  artesian  well,  where  flowing 
water  is  obtained,  the  following  specified  sums:  For  the  first  two  hundred  feet,  one 
dollar  and  twenty-five  cents  per  foot;  for  the  third  one  hnndred  feet,  one  dollar  and 
fift  y  cents  )»er  foot ;  for  the  fourth  one  hundred  feet,  two  dollars  per  foot ;  for  the  fifth 
on«5  liinidri'd  feet,  two  dollars  and  twenty-five  cents  per  foot;  for  the  sixth  one  hun- 
dred fet^t,  two  dollars  and  fifty  cents  per  foot;  for  the  seventh  one  hundred  feet,  tihree 
dollars  per  foot ;  for  the  eighth  one  hundred  feet,  three  dollars  and  fifty  cents  per  fo«t; 
for  tlxuiiutii  one  hundred  feet,  four  dollars  per  foot ;  for  the  tenth  one  hundred  feet, 
four  dollarH  aud  fifty  cents  per  foot ;  for  all  depths  exceeding  one  thousand  feet,  five 
dollars  per  foot  for  each  and  every  foot  below  the  said  one  thousand  feet.  Aud  an 
additional  bounty  of  one  thousand  dollars  for  every  well  sunk  to  the  depth  of  one 
thouKaiHl  f(5ct  or  more:  Provided,  That  such  well  shall  furnish  twenty  thousand  gal- 
loiiH  of  water  each  tvveufcy-four  hours,  llowing  continuously  for  thirty  days,  said  sums 
to  be  paid  in  the  manner  provided  for  in  sections  four  and  five  of  this  act :  Providid^ 
That  no  bounty  shall  be  ptiid  on  any  well  which  does  not  turnish  seven  thousand  jral- 
lous  of  water  in  each  twenty-four  hours,  flowing  coulinuonsly  for  thirty  days:  Ami 
l)rovided  further^  That  no  two  wells  shall  receive  a  bounty  if  located  within  the  same 
county.  Where  two  or  more  wells  within  the  prescribed  limit  apply  for  a  bounty, 
the  well  which  first  furnished  the  amount  of  water  required  by  this  act  shall  be  en- 
titled to  the  bounty  allowexi  by  this  act. 
Sec.  2.  Section  six  of  said  act  is  hereby  amended  so  as  to  read  as  follows: 
Section  six.  The  sum  of  ten  thousand  dollars  is  hereby  appropriated  out  of  any 
money  in  the  general  fund  of  this  State  for  the  payment  of  bounties  herein  provided 
for. 

Approved  March  7,  1889. 
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Salt  Lake  City,  Utab,  August  19,  1889 5 

August  20,  1889 - 55 

Carson  City,  Nev.,  August  22,  1889 129 

San  Francisco,  Cal.,  August  26,  1889 189 

Tnlare,  Cal.,  August  30, 1889 273 

Bakerefield,  Cal.,  August  31,  1889 288 

Lob  Angeles,  Cal.,  September  1, 1889 317 

On  train  near  San  Bernardino^  Cal.,  September  2, 1889 336 

at  Riverside,  September  2,  IS8Q 3.39 

Riverside,  Cal.,  September  2, 1889 1 341 

Santa  Ana,  Cal.,  September  2,  1889 350 

San  Diego,  Cal.,  September  3,  1889 354 

Tnma^  imz.,  September  4, 1889 400 

PhcBUix,  Ariz.,  September  5, 1889 442 

on  train,  Arizona,  September  5, 1889 449 

Tucson,  Ariz.,  September  5, 1889 459 
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Agricnltaral  College,  Utah 24 

Alkali  in  water,  iDfluence  on  soil 237,239 

Ancient  inhabitants,  references  to .' — 158,458,504,505 

Apache  County,  Ariz.,  irrigation  in 443 

Altitudes,  in  arid  region : 

Ashley  VaUey,  Utah 68 

Draeoon  Summit,  Ariz 407 

Higher  plateau,  Arizona,  of 408,432 

Julian,  Cal.,  at , 386 

Mesa  Grande,  Cal.,  at 386 

Mountains  of  California,  the 355 

Nevada,  plateau  of 130 

^ahranagat  Valley,  Nevada,  in 140 

Redding,  Cal.,  at 190 

Sacramento,  Cal.,  at 190 

San  Diego,  Cal.,  at 390 

Sierras  Nevada,  the 191,299 

Silver  Lake,  Utah,  at 37 

Utah  Valley,  in .^ 68 

Walker  Ranch,  Nevada,  at ." 173 

Water-shed  in  high 193 

Annual  assessment  for  irrigation  in  Utah 97, 100, 101, 102, 103, 104 

Arid  lands,  special  references  to 5,24,42,49,63,64,69,77,92,143,234,237,443 

Cultivated  by  irrigation 292 

Nevada,  report  on 164 

Powell,  John  W.,  on 43.203 

Public  domain,  arid  portions  of 436,437,438 

Arizona,  mention  of 31, 33, 72, 235, 382, 400, 407, 408, 412, 415, 421, 427, 433, 436, 439, 

445, 451 , 457, 458, 463, 465, 470, 472, 473. 474. 476, 477, 480, 483, 484, 486, 488, 490 
Arizona,  canals  and  ditches  in,  names  of: 

Adamsville,  at 455 

Alamo  AmariUa,  at 455 

Arizona,  the 424,445 

Bates,  the 455 

Brady,  the 455 

Brash,  at 455 

Brennaman  &  Co.,  the 455 

Brown's 455 

Cook's 455 

Colorado,  on  the 413 

Dodson's 455 

Florence,  at 455 

Gila,  on  the 4:« 

Gila  Bend  Canal  Company,  the 432 

Great  Colorado,  the 412,413 

Harrington's 455 

Highland,  at 446 

Lattin's 465 

MoCleUan's,at : 466 

Monarch,  the 4:« 

Montezuma,  the 456 

Mooie'8,at 455 

Pat  Holland's , *R5^ 
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Arizona,  canals  and  ditches  in,  names  of — Continned. 

Pu8cb,at 455 

Salt  River  Valley,  in 431 

Sharp's,  at 455 

Shield's,  at... 455 

Stiles,  at 455 

Swingle8„at 455 

Swiss,  the 455 

Walkorife  Dempsey's 455 

Waterman  No.  1 455 

Waterman  No.  2 455 

Winkleman,  at 455 

Yuma  County,  in 414 

Aitesian  water  and  wells,  references  to , ... 38, 66, 67, 69, 70, 71, 75, 93, 116, 118, 138, 196, 

231, 232, 2;^7, 283, 284, 322, 333, 344, 349, 358, 391, 393, 415, 425, 479 

Basins  of 75, 166, 232,  ;J46 

Belts  of 170,299,343 

BoriuiTof,  the 170,196,232,2^6 

Dakota,  supply  of,  in 76 

Debris  of,  the ." 208 

Deep,  their  character - 71,305 

Depth  of 30,315 

average,  the 69, 170 

Carson  liiver,  on 171 

Salt  Lake  Valley,  in 73 

Deposits  of 166 

Drainage  of,  the 208,2:i5 

Driving  of 40,73,391,393 

El  Paso,  Tex,,  at 270 

Exhausting  supply  of 76 

Flowing 29,30,73,75,170,270,322,29,30 

Indian,  at 332 

In  Nevada 134,166,170 

Irrigation  by  means  of 57,07 

Larnark,  Colo.,  at 270 

Millard  County,  Utah,  at 73 

Montague,  Cal.,  at 270 

Paris,  Cal.,  at.. 392 

Pressure  of 504 

Reservoir,  made  by 76 

Rim  of  basin,  the 75 

Rock  (buiidations  Jbr 76 

RoHser,  Ne.v.,  at,  description  of 171 

Siete  Posos,  in  Cal.  (seven  wells) 1 37(') 

Size  of,  in  Nevada 170 

Storage  of  water,  by 242 

Supply  of,  by 75-2S4 

in  Colorado 7(1 

System  of 78,133,134,139,238 

Tabular  statement  of 3i)3 

Utah,  in 41,57-72,75-76.117 

Utah  in,  capacity  of 29,30 

Water,  value  of 70, 235, 237, 238. 241, 305, 350, 3«7 

White  Plains,  at 269 

B. 
Basins,  relating  to : 

^.P>aja  California 376 

Acres  in ;')(i 

Big  Cottonwood,  at 37 

Carson,  near 499,501 

Catchment,  the 455 

Colorado,  in 376,377,378,381 

Drainage  of  Salt  Lake,  at 41,42 

of  Sevier  Lake,  at 42 

of  California,  in 419 

Draining  into  the  Colorado .55 

Fertile,  when 53 

Great  areas  of ,.,.,4^7,70,105 
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Sasins,  relatiug  to — Continued. 

High  mountains,  among 34 

Lattontan,  the 498 

Little,  in  high  mountains 58 

Natural,  Pauquitch  Lake,  at 87 

Brim  of,  the ...^ 56 

Sevier  Lake,  at 42 

Storage  in 169 

Truckeeof .^ 498,499,501 

Total  area  of  Cot  ton  wood  Flat /- 419 

Tonto,The 446 

Upper  Sevier  Lake,  in 60 

Utah, in  ..^ 41 

Washoe  County,  in 499 

3ay  of  San  Diego 359,360,370 

C. 

[]!alifomia,  irrigation  ditches  in : 

Anderson's,  at 303 

Ash,  the 301 

Ba8iagroup,a 291,223 

Beardsley,  the -• 296,300 

Buaga,the 396 

Buena  Vista,  the 303 

Bnsca,  the - 396 

CanadLa,  the  subgroup  of 223 

Calimuga  Balloua  group  of 224 

Calloway,  the 298,301,309,310,314,315,316,397 

Castro,  the 302,303 

Chochilla  River,  from , 220 

Cotton  Ranch,  at 302 

Cucamonga  Plains  group,  the 222 

Deer  Creek,  on 218 

Dixon's,  at 3ai,302 

Edwards,  the 301 

Emery,  the 301 

Farmers,  the 302,303 

Frazer,the 303 

Fresno,  the 220,227,273 

Gat«s,the 303 

Groose  Lake,  at - 301 

Henley,  the ,  303 

James,  the 1 301,303 

Johnson,  the 301 

Joice,the SOU 

Jones,  the 301 

Jumpa  Plains  and  valley  subgroup,  the 221,222 

Kaweah  River,from « 219,277 

Kern  County,  system  of 299,304 

Kern  Island,  on 302,303 

Kern  Valley  Water  Company,  the  West  Side 218 

Kings  River,  from 219,277,280 

Lakeside,  at 277,280 

Los  Angeles  group,  the 224 

Lower  San  Gabriel  ^oup,  the 224 

•    Lower  Santa  Ana  River  groap 224 

Ly  tie  Creek  Springs  and  Town  Springs  subgroup,  the 221 

May,  the 301,302 

McCaffery,the 301 

McCord,the 1 298,300 

Meacham,  the 303 

Mercer  River,from •... 220 

Miles  of 479,480 

Mokelumne  River,  on .» .,.  220 

Mora, the  -^ 396 

Moor,  the 233 

Mnssell  Slough,  the 277 

North  CaQons,  group  and  names •..  —•...  .•..  220 
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Cjilifoniia.  irng»tioD  ditcbc*  in — CoutiniMd. 

Old  Hivar,  tb* m 

Opeu  (SewenU'm - .. 332 

ok  iyMilh  Fork,tb€r 392 

Paji»uui.tL« — ..............  ......  302 

Peoplt^tbfc ^ 2n,wo 

Fioueer^tlM: - - 301,314 

Poiuoiia  groop,  tbc; --- 2R 

PoisoCre*rk,tb« - 218 

Putiinger.  the 1 - 301 

PJuiik<:tt,tb4; 303 

Kailroaul,  tb« - 301 

UiDCOo  fnvupfiht ...... .  2!tt 

Kivcr»ide,at Sl€,217 

Meim  groops,  the .. ...  fH 

Waiter  oompaD j.  the ..  3|2 

Sftntiago  Creek  gronp,  the ^ ...................  224 

Hmn  Bemardino  Valley,  in — • 222 

Bail  DieK^  and  8an  Dieqoito  RiTerB,the . 220 

Han  Fernando  Valley  gronp,the 223 

Ban  Gabriel  Kiver  Hnbgroup.tbe 223 

Ban  Jaeieuto  Kiver  group,  the 221 

Ban  Joa^iain  Valley,  in 218 

Han  Joaijuiu  KiTer, from ......  219 

Ban  Jott6  subgroup,  the 223 

Ban  Juan  CapUtrano  group, the 224 

Ban  LouiM  Key  Kiver  group,  the 220 

Ban  Paiiqui'l  ftubgronp,  the ..,  223 

Baiita  Ana  Cafion  group,  the 221 

Banta  Ana  Kiver,  from 221 

BantaAna  unbgronpfi 221,223 

Banta  Margarita  River  group,  the 221 

Bettler8,tbe 280 

Bierra  Madre  Cafions  group,  the ....  223 

Bonth  Canon,  the 222 

BtaiiinlauM  Kiver, on 220 

Btin<?,lhe 302,303 

Biipply  arnl  uanies,  summaries  of 220 

8ybt«;m  of,  the 349 

Tuckcy,  the 301 

Tiil<;  Kiver,  on 220 

'rnoliiniijo  Kivcr,  on 220 

Warm  Creek  and  City  Creek  snbgroDp,the 221 

Wihle,the 301 

Wilson,  the 303 

Canals  for  irrigation,  and  relating  to 11,25,38,46,48.56.69,71,77,79, 

86, 87, 90-94, 118, 161, 265, 358 

Acres  irrigated  by 16 

Acres  irrigated  by,  Salt  Lake,  at 15 

Area  nnder,  in  Utah 56 

Built  with  bowlders 159 

Cash  value  of  stock 16 

Claims,  on 97 

Companies,  in  Utah - -.--....  89 

Common  hiw,  riparian  riglits,  under 246 

Concrete  lining  for 61-211 

Construction  of 55,78,79,97,98,99,100,101,103,239 

Waterways  as 436 

Co-oporation  in 55 

Combination  of  individuals,  the 15 

Private  capital  by 148 

Costof,tbo 15,16,155 

California,  in 49 

Ditching  and  checking  in  Kem  County 311 

Largest  of  the  ancient 159 

List  of,  in  Utah 79,86,87,90 

Lining  ditches 159 

Lowering  ditches,  at  Utah  Lake 61 

Afaciiino-plow  for  making 93 
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Moantain  sources  for,  the 16 

New,  in  Utah 72 

Owners,  names  of,  in  Utah —.59,88,89,90,99,100,108,109 

Owned  by  a  corporation,  when 108 

Primary  owners,  the 79 

Private  owners,  the...'. 12,49  99 

Right  of  way  reserved  for 163 

Streams  owned  by  the  people  of  Utah , .., 57 

Supply  by  small 46-105 

Systems  of 27,271,347,349,458 

Waste  of  water  in 53 

Water,  Utah  subdivision  of 158 

Works  in  Kern  River  Valley,  Colorado 305 

Citflona  in  arid  regions,  names  of 18,29,33,36,37,38,43,44,51,52,58,59,64,116 

Bear  River,  on - 44,66,64 

Botte,at 449,450,451,455,490 

Cheeny,  at 95 

Cienega,at - 480,481 

Cottonwood,  on  the 321 

Creek,  on  the 66 

Davidsons,  at 480,481,482 

Deep,  the JaSt 

Deep  Creek,  at ^ 

Dry,  the 151 

Dry  Creek,  at 96 

East,  the 89 

East  Fork,  on 42,111 

Oebo,  the 98 

Gila,  on  the 409,410 

Head  of  South  Eden,  at 95 

Hope,  the 500 

Laketown,at 95 

Line  Creek,  the 89 

Little  Cottonwood,  the 96 

Madera,  at 48^ 

Marysvale,at 42 

Mazatzan,at 430 

McDermit,  at 188 

Meecham,  the 95 

Nine  Mile,  at 332 

North  Eden,  at 95 

Oatman,  the 414,420 

Ogden,  at 119 

One  Horse,  the 120 

Oregon,  in 188 

Pages,  at 479 

Parleys,  at 103 

Plain,  on  the 120 

Providence,  at 84 

Provoat 39,118 

Puerisitosat 484 

Queen  River,  on 188 

Red  Rock,  at 332 

Sabino,  at 461,484 

Sacramento,  on  the 270 

Salt  River,  on  the 486 

San  Antonio,  at 340 

Sevier,  at 112 

Soldier,  the 113 

Spanish  Fork,  on 117 

T^mescal,  at 382 

TofkByat 96 

Willow  Creek,  on 185 

Capitalist  timidity,  in  irrigation 58 

Cattle  companies,  accounts  of 19 

Bear  River  Land  and  Stock  Company 94 

Pittsburg  Cattle  Company 52,104 

Cost  of  raising ,,, , ,,.,..  ^^••..         V»^ 
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Cattle  companieH — Continaed. 

Fattening  with  alfalfa 175 

Horses,  raising ^ 316,397 

She^p,  raising 'M,2ffl 

Sto«k  companies 27 

Stock-men 34 

Stock-raising,  on 32,53,114 

Stock-ranches 397 

Cayoto  holes 323,:i33 

Chambers  of  commerce : 

PhoDnix,  Ariz 431 

San  Diego,  Cal 266 

Channels,  for  water : 

National 63 

Natural 107 

St.  John 287 

Willow  Creek 186 

Chloride  of  sodium,  in  water 74 

Cities,  mention  of  and  reference  to : 

Albuquerque 467 

Brooklyn 391 

Cairo 378 

Carson..: 129,151,177,178,499,510,513 

Charleston 479 

Chicago 235 

Fresno 215, 217, 218, 227, 228, 229, 230, 232, 239, 240, 243, 247, 266, 272, 352 

Johnstown 362 

Los  Angeles 44,210,235,242,254,269,320,321,329,381 

National  City 360,370,375,376 

New  Orleans 146,477 

New  York 43.44 

Oakland 218,330 

Ogden 45,46,64 

Pasadena 230,231,266,323,325,328,381 

Philadelphia 74 

Phcenix 409, 422, 427, 428, 430, 431, 434, 442, 445, 448, 451, 474, 476, 485 

Prescott 400.427,456,457,489 

Reno 145,148,498,501,502,503,505,506,507,508,500 

Riverside 231,241,206,341,344,347,348,355,390,410,455 

Rome 381 

Sacramento 251 

Salt  Lake 5,11, 14, 15, 19, 24, 28, 35,  36, 41,55,  ()6 

Santa  Ana 350, 351, 352,  :553 

Santa  Cruz 459 

San  Bernandino 210,232,233,241,242,207,370 

San  Diego 210, 267, 354, 356, 357, 358, 376, 379, 385, 386,  liOO 

San  Francisco 74,  i:^, 

189, 215, 235, 254, 269, 292, 315, 377, 378, 379,  402,  418, 471, 477, 498, 509, 510 

Santa  F6 404 

Stockton 214 

Truckee 269,498,508 

Tucson 425, 435, 459,  460, 402, 4(>G,  409,  470,  470,  480, 483, 484 

Washington 44,71,72,120,138,293,200,309,370,400,415 

Climate,  in  arid  regions — 

Average  temperature,  table  of 52,  08-100,  234,  415,  410-^51,  457,504 

California,  table  of  annual  temperature 204 

Dry  counties  in,  of  Utah 66, 09 

Foreign  localities,  temperature  of 204 

Hot  counties,  in 60, 71 

Moist  counties,  in 66,72 

Nevada,  of 139-179 

San  Diego  County,  of -  389 

Colorado  Desert,  account  of 243,  370-380,381 

Cloud-bursts,  their  effects 43, 185 

Congress,  references  to 44,  47, 49, 50, 77 

Act  of 47 

Act  of,  special 50 

Government  supplied 52 

Powers  of 37 

Qowboyain  Utah •.-..» ^^ ..-•— 51 
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Countries,  mention  of  foreign : 

Africa 379 

Arabia 24 

Belgium 486 

Egypt 3,8 

England 246,361 

France 139,147,209-369,397,486 

India 147,  148,  241,  229,246,  336,  361,  387,  397,457 

Italy 14,7209-229,397,486 

Mexico 148,317,376,377,380.381,484 

Spain 147,  148,  209,  282,  361,  397,  433,457 

Switzerland 486 

Counties  in  arid  region,  names  of, 

Alpine '. 187,501 

Apache 424,427,428,442,443,444,445 

Beaver 66,70,77 

Box  Elder 64,65.69,80 

Cache 66,67,84,85 

Churchill w ..  132. 187, 499 

Cochise 425,427,477,476 

Colusa 234,248 

Davis 28,24,53,58,66,67,89 

Douglas i 132,187,499 

Elko 131,132.133,154,155,178,184 

Emery , 66,68.71,86 

Escalante 87 

Esmeralda 134 

Eureka 132,133 

Fresno '. 227,235,236,244.273,274,281,297,299 

Garfield 66,69,72.87,88 

Gila 473.474,476 

Graham : 408.424,427,475 

Humboldt 132,133,150,151,152 

Inyo 330 

Iron 66,70 

Juab 66 

Kane 66.69,71,104,106,106 

Kern 236,281,290,291.292,293,294.295, 

296, 297, 298, 299, 307, 309, 310. 311, 312, 314, 315, 316, 317, 330, 394, 397, 398 

Lake 97 

Lander 132 

Lincoln 131,134,139,140,141,504 

Los  Angeles 210,218,222,223, 

224, 265, 266, 267, 297, 308, 317, 318, 322, 323, 325, 327, 335, 382, 390, 416, 508 

Lyon 134,187,499 

Maricopa 408,415,431,433,434,452,457,472,475 

Merced 203,287,297 

Millard 66,69,70,73.104 

Modoc 212,214 

Mohave 408 

Mojave... 409 

Morgan 66,67.89 

Napa 235 

Nye 134,139,504 

Ormsby 187,499 

Pima 480 

Pinal 408,409,425,427,432,435,449,452,453,454,457 

PiUte 66,68,72 

Rich 66,67.93.94 

Salt  Lake 14,15,39,65,60,67,69,70,96,97,98,99,100,102,103 

San  Bernardino 210, 221, 222, 230, 231, 2:^^,266,32 1,336, 3:^8, 339, 382, 390 

San  Diego 221, 233, 297, 308. 357, 370, 376, 381, 382, 383,  :i85, 388, 389, 390 

San  Juan 50,51,52,66,72,104 

San  Pete 22,66,68,71 

Santa  Clara 238 

Sevier 58,59,66,69,71,107,108,109,110,112 

Siskiyou 212,214 

Solano 234 

Stanislaiifl , 228 
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Coanties  in  arid  region,  names  of — Continned. 

Summary,  of  Utah 80,81,89 

Snmmit 66,67 

Tehama 234 

Tooele 66,69,112 

Tulare 273, 274, 275, 276, 277, 279, 280, 281, 283, 285, 287, 2^7,299 

Uintah 68,71,114,116,117 

Utah 23,30,38,40,66,68,116 

Wasatch 66,68 

Washington 66.69,71,72 

Washoe 132, 145, 146, 149, 499>,  507, 509, 510, 511, 512 

Weber 19,20,66,67,89,118,119,120,121 

White  Pine 133,178 

Yavapai 408,424,427,428,443,452,466,457 

Yolo 234 

Yuma 407,408,409,410,412,416,420,422,425,432,457 

Creeks  in  arid  region,  names  and  mention  of : 

Alder 118 

Ashley  ...^ 68,114 

Battle 117 

Beaver 80 

Bench  (surplus  of) 119 

Bennett 118 

Berritts 120 

Big 101,113 

Big  Rock 321,325 

Big  Spring 94 

Birch 84,107 

Birch  Hollow •. 94 

Bisbing 94 

Bishop 335 

Blake 86 

Blue 45 

Box  Alder 113 

Box  Elder 63,64,80 

Braffits 94 

Brown 120 

Brush - 67 

Buffalo 150 

Burch 118,119,120 

Buse 118 

Butler  Farm 88 

Cache 233, 2:M 

Caliente 300 

Canfield 120 

Canon 54,89,90,409 

Carrizo 379,409 

Castle 448 

Cave 431 

Cedar 107,409 

Chalk 67 

Cherry 84,178,409 

Cibica 409 

Cibuqu 476 

City 34,35,84,96 

Clarkston 84 

Clay..^ IVl 

Clear 84,112 

Clover lU^ 

Coal 86 

Cole  Canon 120 

Cold 118 

Cold  Water 119 

Cottonwood 90, 94,  mo,  3:U 

Dalton 90 

Date 424 

Deep 45,70,90,113,498 

Deep  Canny 84 

Deer 218,274,275/281 
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Dixon 120 

Dry ; 95 

Dry  or  Fish 112 

East 113 

East  Fork 88 

East  Fork  Sevier 88 

Edar  Valley 94 

Eight  Mile 150 

Elizabeth 319 

Emigration  Canon 96 

Falnla  Spring 94 

Ferron 86 

Fifteen  Mile lia 

Flat 150 

FourMUe 121 

Gertisoa  Canon 121 

Gooseberry.. 86 

Gordon —  86,90 

Grove - 117 

Hassayampa 489 

Head  of  Woodruff 95 

Herd  House 120 

High 84 

Hobble 117 

Horse. ..i 86,88 

Hollow  north  of  Cottonwood 95 

Hot  Springs 501 

Huntington 86,87 

Independence „ 117 

Indian 78 

Johnson .^ 50 

Kanab 30,31,32,43,105,106 

Kelly 150 

Lake  Town 94 

Line 90 

Little  Cottonwood 96,99,100 

Littleton  and  Milton 90 

Loss 90 

Lost 89 

Low 444 

Manmoth - 87 

Martin 150 

Marquis '. 498 

McDermit 120,188 

Meadowville 94 

Mice 120 

Middle 113 

Middle  Fork 118 

Middle  Fork  Canon 121 

Middle  Fork  Woodruff 95 

Mile : 119 

Mill 90,96,101,102,103,120,121,242 

Miller  Fork 101 

Moab 86 

Morgan  City 90 

Mud 119 

Muddy 86 

North 78,107 

North  and  Birch 88 

North  Eden 94 

North  Ogden  Canon 118 

Nutriaso 443 

Oak 319,:i21 

Otter 93,94,111 

Parleys 96,103,10 

Perito 409 

Peterson 90 

Pine ^ 88 
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Cieeks  in  arid  region,  names  and  mention  of— Continaed. 

Pine  Kanyon 94 

Pinal 409,475 

Pinto 434,475 

Pleasant 107 

Poison 88 

Portage 81 

Pole 498 

Poso 218,300 

Prosser 147,496,506,513 

Putah 233,234 

Baccoon 409 

Randolph,  Big 93,94 

Randolph,  Little - 93 

Rohel 150 

Recapture 50 

Red  Butte 96 

Rice 118 

Raiito 463,480,484 

.    Rock i 184,325 

Rock  Canon..,...*. 117 

Rocky  Mouth 1)8 

San  Diego 363 

Salem 117 

Saleratus 93,95 

Salina 42 

San  Simon 477 

Show 444 

Silver 444,501 

Six  Mile 93 

South  Dry * 98,100 

South  Eden 94 

South  Fork 443 

South  Hollow 98 

South  Montezuma 51 

Spring  Lake 117 

Thimble-berry 120 

Thistle 68 

Three  Mile r4,H0 

Tonto 409,430,431,434,446,452,457,474,475 

Town 107 

Twin 107 

Uintah 118 

Virgin 43 

South  Mill 90 

Steamboat 514 

Strawberry 117 

Strong's  Canon 118,119 

Summit 84,117 

Swan 93,94 

Sweetwater :3 

Talula  Spring 94 

Taylor's  Canon 118 

Temescal '^Sl 

Warm 241, 342,  .344 

Water  Canon 443 

Water  Fall 118 

Wells  &  Sage 93 

West  Fork  Pahreah 89 

Western _ 84 

Wester 120 

Wheeler's 07,119 

Whitney ^ 290 

Willard 80 

Willow 150,154,184,185 

Wilson 86 

Woodruff 93,94.95 

Wolf 118,501 

Woolf 120 
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Irops  in  arid  region,  mention  of: 

Alfalfa.. ....14,17,18,81,89,99,100,102,103,104,108,109, 

116,  118,  159,  160,  175, 176,  186,  212,  233? 234,  243,278,283,284,287,290, 
291,  307,  310,  311.  312,  314,  315,  316,  324,  328,333,338,340,344,380,384, 
388,  394,  397,  418,  422,  423,  426,  429,  430,  432,  454,  459,  470, 479, 508, 513 

Barley 17, 163, 316, 324, 343, 350, 353, 401, 403, 418, 426, 430, 432, 449, 454. 459 

Cereals,  all 453,460 

Clover... , '. 14 

Com 17-71,77,97,98,99,102, 

103, 104. 108,  110, 114, 116, 152, 310, 316, 350, 379, 384, 410, 418, 421, 432, 449 

Egyptian  Corn 307,311 

Grasses 72,77,91,108,114,165,175,408.411 

Hay 67, 72, 77, 91, 100, 101, 108, 109,  111,  114, 175, 312>  314, 383, 394, 403, 408, 453 

Mortgage  on 34 

Oats 17,99,100,102,103,104,110,428 

Seasons 31 

Small  grains \ 67,72,77,86,89,93,94, 

97, 98, 99, 100, 104, 109, 110, 114, 116, 117. 312, 317, 323, 383, 385, 422, 429,443 

Special  references  to 17,26,24, 

32. 56, 71, 72, 77, 89, 91, 93, 106, 114, 116, 117, 130, 157. 105, 462, 480 

Water,  effects  on  123,284,285 

Wheat 17,19.100, 

102, 103. 104, 110,  111,  114,  274,  312,  316, 344, 401, 403, 418, 428, 430, 432, 454 

average  yield,  if  irrigated 162 

average  of,  in  Nevada 58 

D. 

)akofa,  mention  of 76,436,504 

)am8for  irrigation  purposes 33,37,322 

Acres  under , ^..  155 

Arizona  Canal,  of... 434 

Ban,  in  France,  the...l 368,369 

Bear  Lake,  lien  against , 47 

Bear  Valley,  at 370 

Built  by  county,  Utah 15 

Building  material  for 483 

Capacity  of 37 

Catchment  area  of,  at  Puertisitos 484 

Conemaugh,  the,  Pennsylvania 362 

Construction  and  cost  of 96,159,360-376,456,462 

Cost  of,  Squaw  Valley,  in 156 

Costof,  WillowCreek 185 

Dale  Dike,  at 361 

DelRey,  at 461 

Diking  the  Jordan 40 

Earth,  with 360,361,362 

East  Fork,  caQon  at 42 

El  Cumoso,  at 461 

Elko  County,  in 154 

Green  River,  on 68 

Hahra,  Algiers,  at 369,370 

Height  and  length  of 17,65 

Joseph  Canal,  at 112 

Locations  for 498,499 

Masonry  in 362,370 

Mission,  at 461 

Mountains,  in 14 

Nethertrees,- Paisley,  England 361 

Overturning,  danger  of 364 

Panquitch  Lake,  at 42 

Perair.  at 369 

Probable  duty  of  works 375 

Proposed  works,  description  of 480,481,482,483 

Provo  Canon,  at 39 

Raising  of  water,  by  means  of 37,413 

Rio  Virgin  River,  at 33 

Salt  River,  proposed  works,  objections  to 474-476 

San  Diego,  in 210 
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Solid,  valne  of 52 

Squaw  Valley,  at 156 

Sweetwater,  at  the 337, 359, 360, 369, 370, 371, 372,373,390 

Tahoe,  Lake,  timber  at 148 

Terrasse,  at 369 

Temay,  at 368,369 

Utah  Lake,  at 25,29 

Walnut  Grove 423,457,489 

Weber  River,  at 54 

Willow  Creek,  at 154,184,185,186 

Wing 305.309 

Desert  land  act 394,463,471,474,475 

Districts  for  irrigation  purposes : 

Agriculture  m 21 

Armagosa,  the 335 

California,  in .' 240,246,248,249 

Coso,  the 335 

Darwin,  the *. 335 

Death  Valley,  in 335 

Highlands,  the 232 

India,  irrigation 396 

Lyons 335 

Madora,  the 227 

Madeira,  the 229 

Mairwara,  the 398 

Monroe,  the ." 109 

Pamment,  the - 335 

Paso  del  Norte,  at 409 

Poso,  the 293,310,311,312,314,315 

Redland,  the 232 

Rialto,the 232 

Riverside^  at.. 232 

Roseta,  the 379 

San  Bernardino,  at 232 

State  Range,  at 335 

Smithfield  irrigating,  the 84 

Turlock,tbe 227,229 

West  Side,  the 227 

Ditch  owners  in  Utah,  references  and  names  of: 

Allan,   Edward 88 

Allrid,  W 79 

Anderson,  O 89 

Assay,  Aaron - 88 

Barney,  H    89 

Bennett,  B 79 

Cannonville  Company 88 

Cbristain,  J.   W 79 

Christian,  O   89 

Church,  A.,  Brothers 88 

Church,  Haden   W 88 

Clark,  J 89 

Clove,   Neils  P SS 

Cox,W.    J 79 

Crosby,  J.   W 88 

DeLong,  Albert 88 

Dotson,  W.  L.  H 79 

Emerson,   H 79 

Farrer,  J 79 

Fletcher,   K.  A & 

Frayer,   F 79 

Frotbingham,   W 79 

Gale,  H   79 

Gillis,  J 79 

Gilling,  W   79 

Gouldiug,  Daniel 88 

Gonkling,  John 88,89 

Gouldin<j:,  Josoph  U.  G 88 

Greenwood,  W 79 

Griffiths,  R 79 
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>itch  owDers  in  Utah,  references  and  names  of— Continued. 

Harris,  F 79 

Hatch,  O 89 

Hatch,  Meltiah 88 

Hatch,  0.8  ....' 88 

Hencock,  Cyrus 88 

Henderson,  William  J..... 89 

Hutchinfics,  G 79 

Ingram,  Joseph 88 

Jones,  J ^ 79,88 

Jones,  J.  H 79 

Josephs,  J.  F 79 

Josephs,  J.  H 79 

Kanana  Stock  Company 88 

Lang,  J 79 

Langford,  Thomas  F 88 

Leflere,  William  D 88 

Levey,  John  L 88 

Lewman,  Welham 88 

Lewman,  William 89 

Littlefield,  Samuel 88 

Littlefield,  Emu 88 

Littlefield,  D.  O 89 

Littlefield,  Lucy 89 

Martin,  P.  S  i 79 

Mathew8,E.  C  79 

McEwen,  Mathew 88 

McGeary 79 

McKnight,  J 79 

Meaoham,  Samuel 88 

Meacham,  Morrison 88 

Meacham,  S.  H 89 

Merchant,  C 79 

Miller,  C 79 

Mumford,G 79 

Murdock,  J.  R 79 

Nowers,  W.  G  79 

OlseUjA 79 

Owen,G.E 79 

Parkinson,  T 79 

Patterson,  R 79 

Patterson,  E 79 

Pearce^E 89 

Pollock,  John  F 88 

Pollock,  William  W 88 

Porter,  Mary ' 89 

Puffer,  O 79 

Relief  Society 89 

Shepherd,  M.M 79 

Stevens,  Ahraham  A 88 

Tinktell,A 79 

Thompson,  E.H 89 

Thompson,  John  O 88 

Thompson,  James  B 88 

Thompson,  Joseph  E 88 

Thompson.  Lucy  D 88 

Thompson,  Willis  A 88 

Thompson,  Williams 88 

Warhy,C 79 

Warhy,J 79 

Wat«on,  Reese  <&  Co 88 

White,  Henry  J 88 

Wilcox,  Edward 86 

Wilcox,  James  H 86 

Wiley,  James  &  Co 89 

Williams,  Hyrum 89 

Workman,  A * 89 

Zion  Cooperative 89 

hry  washes 54,64^65 


•" 


540  INDBX. 

Page. 
E. 

Bniinent  domain^  law  of .  246 

Engineers,  mention  of 44,45,47,50,55,77,96 

Blowers,  R.B 234,2^,239 

Bi-eakenbridge,  W.  M 431 

Bridges,  Lyman 188 

Brodie,  A.  b 456 

Dixon,  W.  L - 306 

Diitton,  Clarence  E.,  U.S. Army 42 

Gilbert,  Prof.  E.  K : 75 

Hall,W.H 216 

Harding,  H.  Y .....'  321 

HintoD,  R.  J 77,189,290,326,345,407,410,436,441 

'       Irish,  C.  W 178 

Jones,  J.  E 129,151 

Newell,  F.  H 107,108 

Newman,  G.  O 344,346,346 

Smith,  Fewsen  J 96 

P. 

Farms,  in  arid  region : 

Annual  production  of,  under,  irrigated 21 

Average  size  of 20,21,26 

Agricultural  purposes,  value  of,  for 22,35 

Bennett's 140 

Dry  farming 23,56,65,67,72 

Farm  wa^es 26 

Largest,  irrigated,  in  Cache  Valley 20 

Smallest,  Cache  Valley 21,26 

Fibers : 

Cotton 71,158,316,378,416,417,504 

Kentucky  hemp 378 

Manilla 378 

Now  Zealand 378 

Indian 378 

South  American 378 

Wiklhomp 378,402,417 

Flumos  for  irrigation  purposes 33, 322, 342, 347, 512 

Canal,  the,  use  of 305 

Carson  and  Tahoo  Liiinber  Company,  of 513 

San  Diego,  at 267,268,354,376 

Sierra  Nevada  Wood  and  Lumber  Company,  the 513 

Forts,  Uni  toil  States,  mention  of: 

Apache 485 

Douglas 75 

riuachuca 489 

Lowell 461,476,480 

McDerniit 188,504 

McDowell 445,484,485,491 

Mojave 129 

Thomas 488 

Whipple 457 

Yuma 379,380.412 

Fruits,  small : 

Blackberries 316,388,432 

Currants 388 

Cherries 388 

Gooseberries 338 

Mclou 316,410,421 

Raspberries 316,388 

Strawberries 316,388,432 

I>(^5inont,  John  C,  mention  of 74 

Freshets , 51 

Frni  1 1  rees,  under  iri jration 18, 69, 70, 240, 317, 388, 432, 45:1, 465 

Almond 71,316 

Apido 18,383,388,425 

Apricots 71,316,355,389,402,416,417.471 

Banana,  ...  403 
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Crab-apple 425 

Cherry .- 316,  SSi 

Date 1 378,400,402,416,4X7,425 

Fig 388,389,400,402,403,404,416,417,425,432 

Guavas ^ 388 

Japanese  persimmon 388 

Lemon 340,341,352,384,400,402,403,404,416,417,425,430 

Lime j^ 400,402,403,404,416,417,430 

Hulberry 316 

Nectarine  316,471 

Olive 71.355,388,"389,403,416,417,425 

Oranges 316,317,333,340,341, 

352, 355, 400, 401, 402, 403, 404, 416, 417, 430, 432, 450 

Peach 18,71,315,316,355,388,400,402,416,417,425,471 

Pear 355.402,425 

Pecan 316 

Plums 316,383,388,403,416,417 

Pomegranate 316,388,402,403,416,417,432 

Prune 425 

Temperate  zone,  of  the 383 

Walnut 316 

G. 

€ological  Survey,  report  of '. — 209 

overnment  aid  to  irrigation 50,53,57,92,93, 106, 117,376 

oTemors,  references  to : 

Arizona,  of,  Louis  Wofley -- 456 

Idaho,  of,  George  L.  Shoup 45 

Utah,  of,  Arthur  L.  Thomas 577 

rant,  General  U.  S.,  reference  to 44 

uadaloupe-Hidalgo  treaty * 245 

rulf  of  California 131, 376, 377, 378, 379, 380, 409, 412, 4ir.,  477, 485, 486, 491 

H 

land-book  to  Arizona,  Hinton's 410 

[awai  Station,  Mojavo  De8ert,iu *  333^334 

[ead  gates  and  other  works : 

Calloway  Canal,  on 315 

Flood,  for 311,377 

'  Head  of  canals,  at 305,309,310,421 

Inlet  Tower,  Sweetwater 374 

Pioneer  Canal,  of 314 

Sluice-ways 413,481,483 

Supply  for 185 

Sweetwater  Dam,  at 374 

Waste  tc-^el  and  way,  for 185,305,413 

[ills,  mention  of: 

Alabama 334 

Purple 412 

Mineral 454 

Steam-boat  Rock 436 

lomestead  law,  mention  of 471,506 

L 

Ddia,  tanks  of. 148 

Bdian  reservations,  mention  of 43,52,66,68.72,104,117,451,458 

Apache,  the ^ 474 

Colorado  River  Agency • 420 

Fort  McDowell,  at 485 

Hnachuca,  at 485 

Pima,  the 490 

Southern  Utes,  the 52 

Uncompahgre  Agency,  the 43 

Uintah,  the 43 

Wbite  Mountain,  the ,;,, , , 408^474^41^ 
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Iowa,  mention  of » 72 

£x-Goyemor  Stone 44 

Islands,  names  of: 

Antelope •• •«••. '    74 

Anstralia 846,379 

Kern 299,300,305 

Bock 41ft 

Stevenson 413 

Irrigation,  character  and  effects  of 20, 32, 35, 47, 53, 54, 56, 63, 79, 93, 96. 97, 98, 99, 

117, 157, 193, 194, 203, 203, 235, 238, 239, 279, 280, 281, 282, 291, 292, 293, 296, 413, 414 

Acequias,  for  ..^ 495 

Alkaline  water,  effect  on 237 

Alkali  soil  for 14 

Analyses  of  water  for .' 242 

Ancient^  in  Nevada 158 

Ancient  works  for • 491 

Antelope  Valley,  plans  for 331,3:36 

Arizona,  area  for 425,426 

Artificial  streams  for 12 

Bontwell's  Bear  Lake  plan •* 18 

California,  area  for 46, 162, 190, 192,224,248,266 

Climate,  effects  of 217,305 

Colorado,  in '. 46 

Colorado  Desert  hj  catchment  basins,  of 319 

Conduits^  mountains,  by 198 

Commission,  a,  for 509 

Cost  per  acre 159,211,306 

City  sewage,  nse  of,  in 224 

Cnca  Monja  Plains,  on  the 222 

Custom  of,  on  Indian  reservations 420,421 

Dams,  by 132,134 

District  organizations,  for 249 

Drainage,  relation  to 240 

Duty  of  water 193 

Elko  County,  Nev.,  in 133 

Enlarging,  existing  lakes,  for 78 

Etiwanda,  in 231 

Europe,  in 209 

Facilities  for 141,191,4(K) 

First  experiments,  in 24 

Flooding,  by 56 

Florence,  at 451 

France,  in 209 

FresDoCanal,  from 273 

Gauge  system,  of 230,242 

Government  interest  in 204 

Humboldt  River,  Nevada 133 

Italy,  in 209,395 

Kern  County,  in 294,298,305,306,308,309,310 

Lakes  Tahoe  and  Donner,  proposed  use  of 507 

Lakes  used  for 37 

Mexican  method  of 384 

Mountain  streams  for 57 

Ontario,  at 231 

Papago  Indians,  by 435 

Pipe  system  for 339,340 

Pomona,  at 2:W) 

Public  ownership  and  control  of  water  for 393 

Quality  of  water  for 236 

Quantity  required  for 157 

San  Bernandino  County,  in 199,225 

San  Diego  County,  necessity  for 201 

San  Gabriel  Valley ,  in 223 

San  Fernando  Valley,  in 223 

Seasons,  for  ... .  18, 28, 29, 41, 45, 47, 48, 63, 66, 67, 68, 69, 70, 71, 72, 77, 80, 84, 86, 89, 91, 

99, 100, 101, 102, 103, 104, 107, 108, 110,  111,  118, 124, 135, 239, 240, 469 

Sevier  River,  from 57 

Small  ditches,  by 475 

i^oqrcas  of,  in  Utab--,,, ,, ,.-. ,..  119,120 
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rrigation,  character  and  effects  of— Continued. 

Spain,  in 209 

Springville,Utah,at... 117 

Statistics  of 454 

Storage  dams,  reservoirs,  water,  for 132, 134, 136, 199, 406, 486 

Storm  waters,  for 435,461 

Streams  used  for - 56,64 

Submerged  dams,  by 3*11 

Snb-irrigation,  systems  of 35, 196,322 

Systems  of 20,38,93,107,298.461 

Temperature,  suited  to 204 

Tunnels,  by 381 

Underground  waters,  by 56,474,475 

Value  of  land  increased  by 55,65,213 

War  Department,  under 471 

Water  for,  character  of 241,465 

rrigation  companies,  names  of: 

Arizona  Canal,  the 423,442 

Ashley  Consolidated,  the.... 114 

Boom  Company,  the 507,509 

Brooklyn  Company,  the 110 

Corporations,  relating  to 12 

Deep  Creek  Company,  the 90 

Ditch  Company,  a - 514 

Dooner  Boom  and  Lumber,  the.. 512 

Enterprise  Bottom,  the 90 

Florence  Canal,  the '        423 

Fresno  Canal,  the ..  273 

Gila  River^  the _ 432 

Joseph  Irrigating,  the 110 

Line  Creek,  the 90 

Loss  Creek,  the 90 

Munroe  Irrigation,  the 110 

Morgan  City,  the 90 

Mountain  Companies,  the 513 

North  Morgan  Mill  Race,  the : 90 

Precipice,  the  266 

Promontory  Stock  Ranch  the 81 

Riverside,  the 344,346,350 

Salt  Lake  County,  the 15 

San  Diego  Flume,  the-.... 390 

Settler's  Ditch,  the. 280 

St.  John's,  the 444 

South  Gila  Canal,  the 419 

South  Round  Valley,  the 90 

Stockholders'  System  in  Utah 12 

Swan  Creek,  the 93 

Truckee,  Lumber,  the 507,512 

Vermillion  and  Extension,  the 109 

Walnut  Grove  Water  Storage,  the 4.'>6 

WeberCanal,  the IK) 

Wells,  the t 108 

L. 
#akes,  names  and  mention  of: 

Bear 23,41,42,43,46,48,49,54,92,94 

Biglar 215 

Birch  Creek 78 

Blue 78 

Bonneville • 75 

Box  Elder 64 

Buena  Vista 300,314 

Carson 13U.  131 

Catharine 36,37 

Catherine 96 

Clear 215,233 

Crystal 269 

Dog 36,96 

Donner r 147, 148, 498, 163, 498, 499, 506,507 ,5iQft^^V^,'5iVV^^>a. 
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Eagle 132,326,499 

Elizabeth 326 

Elslnore 381,382 

Fish 42 

Fresh  water 14 

Goose 215,300 

Great  Salt 31.32,36,41,42,44,51,56,64,67,69,73,90 

Oscillations  of 74,75 

Humboldt 131,154,504 

Independence 147,148,41)9,508 

Kents 78 

Kern 300,302,314 

Little 334 

Martha 36,96 

Mary 36,96 

Mud 506 

National 39 

Owens 331,332,333,334 

Padres 444 

Panquitch 42,  H7 

Phoebe 96 

Puflers 78 

Pyramid 130,131,148,501,504,506.508 

San  Joaquin  Valley,  in 242 

Scipio 70 

Sevier 41,42 

Silver 36,37,96 

Small  Lakes  in  Utah — .  87 

Tahoe 129, 130, 138, 147,148,149,163,498,499,506,507,508,509,510,511,512,513,514 

Tulare 237,242,299,300,314 

Twin 36,37,78,96 

Upper  Sevier 60 

Utah 14, 17, 19, 18, 25, 29, 30. 31,32, 34, 35, 36, 38, 39, 40, 42, 51. 52, 54, 56. 60. 68, 72 

Walker 130,131 

Webber 147,148,499 

White 39 

WiiineiiHicca.... 506,508 

Laud,  reference  to: 

Acreage  irri«jated  and  cultivated 18,  JW,  39, 41. 45. 47, 51. 58,  (57, 

()9,  70, 71,  77,  >HJ,  90, 113, 114, 116, 117, 173, 187, 189, 202, 214, 350, 427,  428, 480 

Acrea<;e  irrjojible 30,38,40,42,43,134,154,157,161,102 

Acres  under  Utah  Lakes 31,41 

Adjoinin<>j  streams,  irrigiible  b^ 134,315 

Alfalfa :^9,310,313 

Alkali  in  and  ellects  of 14,176,240,241,280 

Arable,  areas  of 20, 22,  23, 2(5, 30, 35, 38, 39, 40, 43, 47, 

51,  64,  0(;,  (;7,  6^,  GO,  70,  71,  77, 80,  HI,  89, 97, 104, 112, 114, 132. 133, 139, 145, 
150, 151, 154,157,  107,  173,  192,  211,  233,  382, 383, 385, 387,  388, 409, 410, 427 

Average  crop  on  irrigated 165, 173 

Barren 31 

Base  of  mountains  at - «. 50 

Bench 20,25,46,63,176 

Bottom 20,410,411 

Bunch  grass - 165 

Buena  Vista,  Slough  of 288 

Cache  Valley,  in 21,22 

Canon --.  43 

Cost  of  agricultural -- ---.  22 

Cottonwood  Flats,  on 418,419 

Covered  by  ditches 427 

Desert.... "^ 159,382,504 

Armargoza,  the 140 

Black  Kock   the 504 

Colorado,  the  . .  .'.\\\\\V-\\*.\V.\\V^V212V214,'2iiV3{8,'32"6,^k^^  382,504 

Great  American,  the 457 

In  Los  Angeles  County 319,320,321,382,504 

Mojave 214,379 

Sevier  Lake,  at 59 

Smoke  Creek,  of , ,---.. 504 
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Land,  reference  to^Continued. 

Fertilizing  debris,  of .4. •••...  ••••••.••.  20 

Foot-hills,  of .23,176,479 

Gila  Bend  Flat,  of 419 

Valley,  classification  of 410 

Gk>Yefnment  policy 49 

Government  urged  to  grant ....143.144,145 

Granite 172 

Hay,  for 45,114 

High  Plains,  on 410,411,412 

l^fftrsh   extensive  4'S 

Meadow .'.\\\V.V.\\\\V.\V.Y32Vi48,*i75r2i5J29bj  :^^^^^  511,512 

Mesa,  the .42,50,357,370,383,386,410,411,483,491 

Miner's  water  on  public 1 45 

Mississippi  Bottom  ...^ 140 

Mussel  Slough,  the j, 2^ 

Nevada,  settlers  for 161 

Opened  to  occupation  in  Kern  County 307,308 

Orchard 114 

Pasture 114,316 

Plateau... 42,130,498 

Pre-emption  of 43,47 

Price  in  Utah  of  farming 17,22 

Public,  areas  of 43,169,228,506 

Reclaiming,  cost  of w 156 

Reclaiming  Humboldt  Valley.... 

Reclaimed  by  storing  water 319 

Reservation  of,  by  Government 29,  43,47,48,  49,50 

Reservoir  sites  for 49 

Rocky... 176 

Sage-brush  in  Nevada 165 

Sage-brush  plains 498 

San  Juan,  Utah,  of 52 

San  Juan,  settlers  on I.-*- — ^ 45,58,66,157 

San  Joaquin  Valley,  in 202 

Smoke  Creek  Desert « 504 

Speculation  in 20 

Stillwater  Basin,  of 174 

Surveyed 57,56,78 

Suitable  for  cultivation 58,430 

Sqaatters'rii^hton .......17,47,50 

Table  of  cultivable,  with  increased  water 117 

Tillable,  in  Gila  County 475 

Timber. 233 

United  States,  laws  and  grants,  of 21,243,281 

Value  of,  irrigated 16, 17, 22, 163, 201, 272, 290, 292, 312, 348,349 

Washington  colony,  the 227 

Wheat 153,233,313,504 

Yellow  Bank,  the 79 

l<aw8  on  irrigation,  Arizona,  statutes  of: 

Aceqnias,  public  and  private  rights  in 495 

when  taken  out  by  private  persons 495 

not  to  be  interfered  with 496 

Animals  to  be  controlled  by  shepherd 495,49(> 

By-paths  prohibited  over  fields 495 

Community  ownership  of  ditches 495 

Conveyance  of  waters,  incorporation  for 497 

Convictions,  appeals  allowed  on. ...... ..4. 496 

Crossing  of  roads  by  ditches 496,497 

Customs  of  Sonora  in  force 497 

Damages,  how  assessed 496 

Dams,  not  to  impede  irrigation 495 

Elections,  order  and  conduct 496 

Exclusive  right  to  water,  when 495 

Fines  for  refusal  to  labor 497 

Funds,  road-making,  for 497 

Inhabitants,  right  to  construct  aceqnias 497 

Justices  of  the  peace,  their  duties 496 

Liaborers,  when  required 497 

138  A  L— VOL  II 36 
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Laws  on  irrigation,  Arizona,  statutes  of— ContinuecL 

Land-owners  required  to  labor 495 

Overseers,  pay  and  duties  of 497 

Reduction  works,  when  prohibited 495 

Riparian  rights,  not  recognized 495 

Scarcity  of  water,  how  met 496 

Trees  on  ditches,  owned  by 497 

Water  regulations  in  force 497 

Laws  on  irrigation,  California,  statutes  of:  * 

Acquisition  of  lands  and  water 253,  254,260 

Agents,  power  to  appoint 251 

Assessments,  how  made  and  paid 252, 254,  255,  256, 258, 260 

Assessors  and  deputies,  qualifications  and  duties  of 251,254 

Board  of  equalizatiou,  duties 259 

Board  of  supervisors,  powers  of 250 

Bouds  of  district,  mode  of  issue,  classes,  and  sale 253, 259,  264, 265 

Bonds,  official  amount  of 251, 253,  254, 259 

Boundaries,  changes  of 250,  260,  261,2^,  263, 264 

By-laws,  when  framed  and  published 252 

Canvass  of  votes,  how  made 251,252,258,259,261,263 

Certificates,  when  issued 255,256,260 

Collector  of  taxes,  election  and  duties  of 251 

Compensation  of  officers .' 254,258 

Construction  of  works 251,257,258 

Contracts,  how  made  and  enforced.... 257 

Directors,  election  and  duties  of 252, 257, 258, 259, 261, 262,  263. 264 

District  for  irrigation  purposes,  its  powers __ .250,  260,  261, 262,  263, 264, 265 

Divisions  of  district 250,251,255,260,261 

Elections,  how  held  aud  what  for 250,  251,  252,  258, 259, 263 

Electors,  qualifications  of 251 

Freeholders,  right  to  form  district 250 

Interest  on  bouds,  amounts  of 253,255,259 

Newspapers,  advertising  in 250, 254, 255, 257, 261,  263, 265 

Oaths,  use  and  administration  of 251 

Resident  board  of  directors 252,  257, 258 

Property,  assessment,  sales,  redemption  of 252,  253,  254,  255,  256,  259, 260 

Secretary  board  of  directors  of 252,  256,259 

Treasurer  irrigation  district  of '251,  252,  256,  257 

Water  rights,  public  control  of 252,  253,  258,  259 

Water  rights,  ownership  of,  by  district 250,  253, 256 

LawH  on  irrigation,  Nevada,  statutes  of: 

Acts  passed,  titles  of 514,520,221,524 

Annual  water  rent,  conditions  of - 523 

Appeals,  when  allowed 518 

Appropriations - 516 

Arable  lands,  when  irrigated 525 

Artesian  wells,  bounty  for 524 

Assembly,  memorial  of 520 

Beneficial  use  of  water 515 

Board  of  county  commissioners,  their  powers 514,515 

Board  of  reclamation,  its  powers 521,  522,  523 

Bouds,  appropriation  for 522 

issue  and  redemption 522,523 

Certificates  of  priority,  how  issued 517,518 

Clerk  ofsunreme  court 517,518 

Civil  engineer,  provided  for,  duty  of 522 

.     Construction  of  works,  how  provided  for 516, 518, 519, 522, 523 

Corporations,  how  regulated 517,518 

County,  its  relation  to  irrigation  districts 515 

Courts,  powers  of 515,516,517,518,519 

Damages,  willfully  done 518 

District  conrts,  their  jurisdiction 515 

Ditches,  o\^uers  of,  their  priorities 516,517,518 

Ditches,  their  regulation 519 

Division  of  water,  when  unlawful 521 

Diversion  of  water,  when 519 

Elections,  when  held 522 

Head  gates,  use  and  protection  of , 515, 5l(i 
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Laws  on  irrigation,  Nevada,  statutes  of— Continued. 

Hydrographio  surveys,  memorial  for 520 

Interest  on  bonds 523,524 

Irrigation  districto,  how  formed 521 

Newspapers,  notices  in 517,518 

Priorities,  water  right 517,518,519 

Public  property  in  water  reservoirs,  provisions  relating  to 516, 517, 518, 519 

State,  comptroller  of,  his  duties 523 

Governor  of,  his  duties 514,520,523 

Officers,  unlawful  interest  in 523 

Treasurer  of,  his  duties 523 

Surveyor-general,  his  duties 522 

Water  commissioners,  their  duties 514,515,516,519 

Laws  on  irrigation,  Utah,  statute  of: 

Act  incorporating  irrigating  companies 8,11 

Advertising,  provided 8,9 

Agreement,  to  pay  tax 8 

Appraisals  of  land 10 

Appraisement  of  land .  9,10 

Assessments,  for  irrigation ^ 9, 10 

Average  flow  of  water  supply 6 

Ballots  to  be  counted  by 8,9 

Board  of  references * 6 

Books  of  record,  water  rights  in 6 

Bonds  to  be  filed 9 

Canals  in  district 8,11 

Canals  for  irrigation 5,11 

Certificate,  district  election 8,9 

Certificates,  water  right 6 

Claims  for  water  or  damages L 6,7 

Clerk  of  district 8,9 

Commissioners,  water 6, 11 

Certificates,  liability  of 11 

Constructions,  use  of  water 6 

Construct,  works  to 11 

Construction  of  irrigation  works,  by  whom 11 

CorporationA,  how  formed 6>7,8, 11 

County  recorder 6 

Dams,  when  to  b^  constructed '. 10 

Damages,  payment  for 8,10 

Definitions,  in  law 7 

Distribution  of  water,  who  by 6,9 

District  work 8,9 

Ditch,  right  of  way  for 5,8,9,10,11 

Ditches,  construction  of 5,8,9,10,11 

Diversion  of  water,  when  unlawful 11 

Domestic  purposes  for - 7 

Duty  of  county  comptroller 8,10 

Duty  of  district  officers 8,10 

Duty  of  recorder 6 

Duties  of  selectmen 6 

Duties  of  trustees 8,11 

Elections  for  officers 8,9 

Estimates  for  works 8,9 

Exemptions  from 10 

Homestead,  lien  on 5 

Iiyury  to  settler  . — 5 

Irrigation  districts 8,11 

Judges  of  election 8,9 

Lakes,  when  used 10 

Yjaudholders  to  form  water  districts 8,11 

Location  of  districts 8 

Maps  of  districts 9 

Measurement  of  water 7 

Misdemeanor,  when  guilty  of 10 

Notices,  water  districts.... ....  8-11 

Officers  of  water  districts 8-11 

Patents,  for  lands,  lien  on 5 

Powers  of  trustees * « ..^..,,,,.,...«,..««^      "^^AX 
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LawB  on  irrifi^atioD,  Utah,  statates  of— Continoed. 

Pre-emption,  allowed  lien  on 5 

Primary  rights 5-7 

Prior  appropriation 5,6,7 

Priority  of  possession 5-7 

Public  domain,  references  to 5 

.Public  highways,  nayigable  rivers  are 5 

Rate  of  taxation,  how  determined « 9 

Real  estate,  owned  by  water  districts 8-11 

Reclamation,  water  for  desert  land - 5 

Right  of  way 7,8 

Roads,   when  nsed 10 

Roll-list  required 8,9 

Secondary  rights .» 6,7 

Selectmen,  ex  otiicio  water  commissioners 6 

Settlers  on  public  domain 5 

Streams  in  different  countries 1 9 

Streams,  not  navigable ;. ^ 5 

Suits  in  equity 6 

Siirplus  water,  use  of 7 

Tax,  for  irrigation 8,11 

Tax -payers,  obligation  of 8,  U 

Terms  of  district  trnsteos • 9 

Treasurer  of  district 8 

Trustees,  for  water  districts - 8,11 

Unusual  flow,  secondary  rights  to 7 

Uses  of  water 6 

Utah,  laws  of,  sessions  of  1878-1880 5-11 

Value  of  lands 1 8 

Water,  when  insufficient .• 7 

Water  rights,  how  secured 5-8 

M. 

Measuring  weir,  a 338 

Mexicjiii  water  laws 245 

Military  reservation - 461 

Miue  mills  at  Empire 50u 

Mineral  Croek 452 

Virginia  City 499 

Mineral  deposits 1(>5 

Mineral  springs,  etc 81, 135, 136, 137,167 

Mines,  references  to: 

Clifton  Copper 408 

Conistock - 335 

Harqua  Hala,  gold 4'5 

Gold 408 

Iron ---- - -- 408 

Lead 40H 

Mining,  wood  lor 1()5 

Silver 40d 

Yuma  copper 427 

Mountains,  names  of: 

Ajos 478 

Aniole 461 

Apache -• 409 

Aqui 69,79 

Baboqui  vari - 4?^ 

Basins  of 66 

Battle 146,269 

Beaver 69,80 

Beaver,  notes  on 80 

Belknap ^ 

Big  Cottonwood ^ 

Black ._ 451,452 

Blue 50,104 

Bradshaw 448 

Calinro 409 

Ciiiianea ^'^ 

Canelas ^ 
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Catalina : 478 

Cedar 104 

Charleston 140 

Chirioubnar 428,478,479 

Coal - 66,68,69 

Cucnpah 376,  ;n7 

Cayamaca 360 

Davidson 503 

Diablo 281,292,307 

Diamond r)03 

Dragoon , : 409,477,478,479 

East 107 

Eastern 63 

Elk 50 

Elsinore 381 

Francisco.... • 485 

Fremont  Peak 409 

Gallnra - 478 

QilaCoonty,  of 412 

Green's 409 

Huachuoa 409, 465, 469, 478, 479, 4f« 

Kerr 215 

La  Sal 72,104 

Limestone 478 

Little  Cottonwood a • 36 

Long's  Peak 409 

Mazattello ^. 485 

Mule 409,478 

Mustang 478,480 

Nebo 70 

Oqainbl ; 67,69 

Fatagonias ,    480 

Fedrogosa 478 

PelonciUo 478 

Finaleno 478 

Finos  Altos 451,452 

Rincons 461,469,478,480 

Kooky 295,297,:W8 

Raby 503 

San  Bernardino  Peak 321 

San  Francisco i 409 

Santa  Catalina 409,461,469 

Santa  Rita 428,461,480, 4H4 

Scbell  Creek,  at 503 

Shasta 270 

Sierrita 461 

Sierra  Ancba 409,431,434 

Sierra  Nevadas 131,145,147,148,234,244,269,286, 

295, 297, 299, 304, 331, 332, 333, 334, 340. 488, 498, 503. 505, 50(5. 508 

Sierra  Madra 325 

Superstition 485 

Tehaobapi 265,266,269 

Tonto  Basin,  at '. 409 

Toy-ab-be 503 

Tnmbnll 488 

Twin  Peak 36,:r7 

Uintah mj]S 

Virginia 503.506 

Wasatch 41,42,66,67,(58,69,70 

Whetstone 407,478,479,480 

White 409.443,485 

Whitney 281,283,286,287,290,299,313 

Zuni 444 

N. 

ffewspafiers,  Kem  County  Weekly  News 316 

Salt  Lake  Tribune 44,45 

San  Francisco  Chronicle  on  Lake  Taboe ^^^ 
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Nevada,  irrigation  ditches  in  : 

Hiftliland 514 

Lebnian's  Valley,  in 149 

Orr 514 

Right  of  way  for 103 

Steam-boat 514 

Orchards,  mention  of. . . 69, 77, 88, 97, 99, 1 00, 102, 108, 109, 110,  111,  116, 287, 309, 316, 383 

Orchards  of  almond. 450 

apple 316 

cling-peach 315 

date 450 

fig 316,450 

grape.... 347,:i48 

olives 450 

orange 342,347,:i48 

peach 347,348,450 

pears 316,347,348 

pomegranate 450 

Orchards  in  Cochise  County 4G5,4(i6 

Kern  County ...         315 

planted  in  southern  Arizona 464 

watered  by  artesian  wells 57 

P. 

Pass,  Explorers 412 

Mono,  of 333,334 

Walkers, of •...  333,334 

Patrons  of  Husbandry 273 

Pilot  Knob,  Colorado  Desert 377 

Pipes  forirrigation 327,330,339,346,349,370,375 

cement 3*22 

iron 322 

Pasadena,  at 3;iO 

total  cost  of 322 

Potash  in  water  for  irrljjation 239 

Population,  agricultural 44 

ancient,  their  colony  life 158 

estimated,  for  Arizona • 1 427 

in  California 198 

Kanab  Creek,  (m 33 

San  Juan  County,  Utah,  in 51 

watershed,  on  Colorado 32 

Powell,  John  W.,  Director  U.  S.  Geological  Survey..  .5,36,75,76. 129, 138, 189,273,288, 
296, 309, 314, 317, 330, 3:i6, 339,  341,  :J50,  354, 400. 406. 422, 42:?,  449,  459, 471, 513 
Productions : 

Agricultural 81,238 

Arizona,  of 458 

California,  of 190,416,417,418,453,454 

California,  horticulture,  .of , 2)W 

Nevada,  of,  for  years  1887  and  1888 141,142,179 

San  Diego,  county  of :i8?^ 

Staple,  Utah  of 19 

Time  for  maturing  stated 41(i 

Transportation  of 41'^ 

Utah,  raised  in (17 

Value  of  agricultural 428 

Promonotory  Point,  Colorado  River 377 

Provinces  of  India,  certain 379 

R. 

Railroads: 

Atchison,  Topeka  and  Santa  F^ 370 

Atlantic  and  Pacific 3:^2,427,443 

Canadian  Pacilic 509 
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Carson  and  Colorado 333,334,3:r> 

Central  Pacific 236, 498,507,508 

Santa  F6 208 

Southern  Pacific 332,418,427,477,480,481,482 

Union  Pacific 43,89,93 

Utah  Southern 3:i4 

Hain-fall,  references  to.? 35,42, 57,  61,  62, 66, 67, 70,  71,  72,  74, 75, 96, 

158, 168, 205, 236, 237,  244,  247,  268, 295,  322,  451,  457, 
458, 462,  470,  473, 477,  480,  486,  489,  401,  502-,  503,  504 

Albnqnerque,  at 4tf         478 

Ample,  an ^ 247 

Annual,  the 502,503 

Annual  distribution  of 487 

Arizona,  precipitation  of 486,  487,  488,  489,  490, 491, 492, 493,  494 

Mountains,  on 325 

Plains,  on 325 

Salt  Lake  City,  in 73 

Belt 386 

California,  at 192 

Camp  Bowie,  at 478 

Camp  Grant,  at - 478 

Deficiency  of 237,242 

Denver,  at 72,478 

Diagrams  of 125,127 

Drum  Barracks,  at ^..  478 

Effect  of,  irrigation,  on 218,486 

Effect  of,  water  storage,  on 486 

Eleyation  increases 385 

Fallbrook,  at 385 

Fort  Apache,  at 489 

Fort  Bayard,  at 478 

Fort  Benton,  at ; 478 

Fort  Bowie,  at 489 

FortCraig,  at .' 478 

FortD.  A.Russell,  at 478 

FortFilmore,  at 478 

FortF.  Steele,  at 478 

Fort  Garland,  at 478 

Fort  Grant,  at 4':^ 

Fort  Huachuca,  at 478 

Fort  Laramie,  at 478 

Fort  Lyon,  at - 478 

Fort  McDowell,  at 489 

Fort  Sanders,  at 478 

Fort  Selden,  at : 478 

Fort  Snow,  at 478 

Fort  Thomas,  at 489 

Fort  Verde,  at 489 

Fort  Yuma,  at 478 

Gk)6hen,at 276 

Greatest,  Arizona,  in 494 

Hot  countries,  in 66 

Increase  at  Fresno  of 230 

of  foliage  and  plants  by 42 

going  westward 74,406 

of,  on  account  of  irrigation • 230 

Inches  of 390,478 

Julian,  at 386 

Kern  County,  in 237 

Lemoore,  at 276 

Lewis  Valley,  at 276 

Light 299,418 

Mapof 210 

Maricopa,  at 489 

Maximum 488 

Minimum 488 

Monterey,  at 478 
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Hain-fally  references  to— Continned. 

Mountains,  ou «...« •« 72,355^487 

Pantana,  at 409 

PhcBnix^at 480 

Prescotty  at 489 

Salt  Lake  City,  at 72.7:^ 

San  Diego,  at 385,476 

Santa  F6,  at 478 

Statistics  of 209 

Sqnaw  Valley,  in 184 

Sumn^ 31,488 

Territories,  in 205 

Timber,  relation  to 233 

Tucson,  at 469 

Tulare,  at 237,276 

Uncertain 295 

United  States,  of 73 

Utah,  in 68 

Visalia,  at 276 

Winter,  in 401 

Yuma,  at 401,406,489 

Ranclies,  roferences,  and  names : 

Algadones 379 

Barker's,  Jolin 315 

Bear  Lake,  at .v r 23 

Bellevue 303,315 

Belle  View 397 

Bennett's - 137 

Buena  Vista 293,301,314 

Burners 178,504 

Cranes.... w 178 

Kanarra -..  Ill 

La  Lacuna , 381 

McCluug 301,314 

Miller 86 

Pinal 45-2 

Ranchers r»8,92 

Raucho  do  la  Haciou 370 

Rock  Creek - 18C 

San  Jiian '^i)'^ 

San  PaHcnal «. 3*2(" 

SanKafiiel _ 4GS,4()4 

Stockdale _ 303 

Tejon _ 315 

Van  Burens 42 

Walker _ 44 

Walker  River,  at , _ 17',] 

Reclamation  fund  of  Nevada _ 143 

Reports,  States,  and  Territories,  from : 

Arizona,  by  Commissioner  of  Immigration  — - 427,4*2^ 

California,  by  State  Board  of  Trade ^ 188-207 

Nevada,  by  State  Board  of  Reclamation 129, 14;! 

Utah,  by  governor ^ 5-11,66-73 

Reservoir  sites : 

Locations  of 48,49,57,59,02,66,68,69,78,81,85 

86,  89,  93,  90,  98,  109,  116, 119, 132, 138, 145, 155, 197, 233, 266, 278, 279, 286, 325, 3'29, 
331,  358,  374,  401,  424,  425,  426, 430. 431,  449, 461, 470, 471, 473, 479, 498, 500, 501, 511 

Apache  County .« ,. 443 

Bear  Valley , 3:«. 

Bear  River  Valley 95 

Bear  Lake , 23 

Butte _ 451,452 

Capacity  of ^ ,_ 77 

Damming,  by ^ 148,149,450 

Devil's  Gate  Valley 65 

Donner  Lake,  at ....« 474 

Facilities  for _ 31,  hi 

Fish  Lake  Plateau  at 42 

Government  action  on « ^ 367,48,49,50 
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fieaetYoir  sites— Continaea. 

Grass  Valley,  in «.«.«. ^^.^..^^ ....^^^i.^i  42 

Hope  Valley,  in s....- ^, 42 

In  Mountains - 48,57,72,78,92,114,145 

Lakes *  78 

Landnot  wanted  for  other  use.... 49 

Mesas,  on  the 51 

Mountain  base,  at 73 

National  City,  in 268 

Newton,  at 84 

OtmanCaQon 418,420 

Pile  drivers  constructed  by 33 

Probable  cost  of 447 

Proposed  system  of 321 

Ruins  of./. 460 

Salina  Creek,  at 42 

Sevier  Plateau,  on 42 

Sweetwater,  at 359,360,390,370,376 

Tanks,  small 148 

Three  Mile  Creek,  on 65 

Tmckee  River,  on « 507 

Weber  River,  on 54 

Willow  Creek,  on 186,187 

Rivers,  names  of : 

AguaFria , 409,731,445,448,457 

American  Fork 117 

Arivaca 459 

.     Ashley  Fork 43,114 

Bear 19,23,41,42,43,44,45,46,57,64,65,67,81,92,93,94,375 

Beaver i..      70,78 

Big  Cottonwood 36.39,48,101 

Big  Williams  Fork 409 

Big  Williams  Fork 424 

Black 485 

Blacksmith  Fork 84 

Brnneau 131 

Carnel ^ 241 

Carson.... 131,132,138,147,187,499,500,502,503,504,505 

Cave Ill 

Chiquito 409 

Cbowchilla 220 

Colorado :^4, 33, 41, 43, 50, 51, 71, 72, 104, 105, 129, 130. 214, 319, 376, 377, 378, 379, 

382, 404, 408, 409, 412, 413, 414, 415, 420, 421, 431, 443, 451, 457, 485, 489, 505 

Colombia 131 

Cottonwood,  head  of.... 95 

Coyote 444 

Cubb 84 

Dry  Creek 98,99 

Dry  Fork  or  West  Fork 114 

East  Fork 500,501 

East  and  South  Fork,  Little  Bear 84 

East  Fork,  Pahreah 88 

East  Fork,  Rio  Virgin 105,106 

East  Walker 134 

Escalante 43 

Fremont 43 

Fresno 220 

Gila 270,401,404,406,408,409,410,412,413,414,418, 

419, 420, 422, 424, 425, 429, 431, 436, 442, 451, 468, 472, 477, 485, 487, 489. 490 

Grand 43,71,72 

Great 68 

Great  Bear 67 

Green 43,71,72,86,87.114,409 

Hassayampa • ^ 409,432,456 

Henry's  Fork 43 

Humboldt 131, 132, 133, 147, 149, 151, 152, 153, 155, 184,269. 504 

Jordan 14,30,39,61,67,96,97,98 

Johnson *....... 105 

Kaweah 219, 274, 275, 277, 279, 280, 286,  2jj7 
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Kern 209.211.214,218,228.241,286,287,288, 

290, 291, 292, 294, 295, 296, 298, 3O0, 301, 302,  :M)3, 305. 3«»9, 311, 314, 315,  :m 

Kings 133,216,219,227,228,241,273,274,275,279,281,286,299,394 

Klamath 270 

La  8eata 51 

Little  Bear 84 

Little  Colorado 443,444,445 

Little  Cottonwood 36,99,100 

Little  Humboldt 150,151 

Little  Truckee 147,49r<,508 

Logan 84 

Lone  Pine 330 

Los  Animas 51 

Malade 81 

Mammoth 88 

Merced 220 

Middle  Fork  of  Carson 501 

Minnie  Ward •- • 43 

Mississippi 448 

Mojave 319,321 

Mokelumne* 209, 211, 220, 2*48, 241 

Muddy  .../ 131.134,140 

Narrow  Bear 95 

Nevada,  list  of  rivers 131 

New 300,377,378.379 

Nile 380,381,412 

Ogden,  and  North  Fork  of 67,118,120 

Old,  the 220,300,302,303 

Owens 212, 241, 330, 331, 3:^2,333, 334. 335, 3:16 

Owyhee 131,151 

Paria 53 

Pedro 54 

Pitt 212 

Price -. 43,86 

Prove  /////////////////////////////, y////////////////////^^^^ 

Queen 188 

Quinn 1^3,150 

Rhone 48r> 

Rillito 467,468,469,472 

Rio  in  Medio,  Colora*lo  Desert 377 

Rio  San  Juan - 409 

Rio  Puerco  - 444 

Rio  Verde 424 

Rio  Virgin 32,:t3 

Sacramento 209 

Salt 409, 422,  423,  425,429.  430, 431, 432,  434, 442, 445,446, 457, 475, 485, 491 

San  Carlo^.^ 474 

San  BornardFoo 38:5 

San  Diego 'SS^/M) 

San  Emigdio  3()0 

San  Gabriel 242,  :i26, 327, 328, 320 

San  Jaciento 221 

San  Jacinto 3H1 

San  Joaquin 219,227,228,299 

San  Juan 50,51,72,104 

San  Luis  Rey 38:5 

San  Pedro 409,  410, 425, 452, 453,  4r)5, 457, 472, 477, 479, 480,  184 

San  Pitch 68,69 

San  Rafael 43 

San  Simon 425 

Santa  Ana 221,2:^8,241.242,344,349,351,352,354,381 

Santa  Cruz 425, 435, 460, 461, 467, 468, 469, 470. 472, 480, 483, 484, 485 

Santa  Clara 32 

Santa  Isabel - 3lK) 

San  Juan 53 

Santa  Margarita  . -• 221,383,385 

aevitra 31,32,42,53,57,58,09,70,87,8^,104,107,109,110,111,112 
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Snake 131 

Sonora 477 

Sonoita 459,472 

South  Dry  Creek 100 

.   South  Fork 118 

South  Spring 

South  Willow 98 

Spanish  Fork 40,68,117 

Spring :..  90 

Stanislaus 220 

Sweetwater 370,375,383,390 

Tohachapi 300 

Tejon : 300 

Tia  Juana :i83 

Truckee. .  130, 131, 132, 138, 145, 147, 148, 149, 269, 498, 499, 501, 502. 503, 505, 507, 508, 

509,510,511,152,513 

Tule 218,219,274,275,281,283,286 

Tuolumne 220 

Uintah 43 

Verde 409, 424, 445, 457, 476, 4a5 

Virgin ,....71,131,134,140,409 

Walker 131,138,503,505 

Weir 315 

West  Walker ................        .  .  . 134 

Weber V.V.V.V.V.V.V.V.".V.V-V.V.V25V41,V4V5^^^^  120, 121 

Whetstone 425 

White 43,274,275,281,28(1,485 

Yuba 375 

Yuma  County,  rivers  of 408 

Zuni  River 444,445 

Bocks,  mention  of 42,75 

S. 

Searle's  Borax  Works 332,333 

Seasons  and  aridity .....28,34,38,48,51,53.56,71,72,80,91,109,112,424 

Extraordinary  droughts 45,46,62 

Floods 15.^ 


r. 


> 


Ordinary 93,94 

Planting 469 

Plowing -  91 

Rainy 371 

Spring 91 

Warm 51 

Senators,  United  States,  special  mention  of: 

Jones,    J.  K.  (Arkansas) 150,  151,  153,  154.  155,  156.  189,215.218, 

228,  232,  235,  236,  239,  267,  268 

Plumb .5,16,18,19,20,21,22,23,47,49,62 

Reagan,  John  H.  (Texas) 129, 154,  189,  273,  288,  317,  336,  339,  341,  353,  354, 

356,  400,  401,  403,  422,  423,  424,  434,  435,  442,  449,  459,  4(M),  468,  4»:9 

Stanford,  Leland  (California) 213,229,514 

Stewart,  W.   M.,  chairman  (Nevada) 5,  129,  184,  189,  273,  317,  341,  350,  354 

389,  400,  422,  449,  499,  509,  510 

SlAghof  Buena  Vista :U)3 

Goose  Lake 301 

Panama 302 

Snow-fall,  reference  to 25, 31, 34, 37, 113, 140, 158, 165, 368, 502, 503 

Cailons  in  winter ^ 51 

Depth  of,  on  mountains.. 51,  ()8,  69,  70,  71,  72,  77,  80,  84,  86,  89,  91,  107,  114,  116, 

119,  122,  i:i5,  159,  445,  515 

Region  of. 37,140,148 

Wasatch  Range,  melting  on 42 

Utah,  in: 269 

Soils,  reference  to: 

Adobe > 51 

Alkaline 14,77,237,278,284,328,377,379,423,424 

Alluvial 92, 113, 11^2,379,454 

Clay 51,67,71,73,75,76,91,107,114,116,378  387 
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Soils,  reference  to— <];ontinaed. 

Clay,  layers  of « 75 

Cultivation  of 1 24,81,383,385 

Formation  of : 377 

Granite..... 37 

Gravel 70,467 

Mineral,  composition  of. 139 

Nevada,  fmitfnlness  of 505 

Prodnotiveness  of* 457 

Porosiiy  of. : 157 

Quicksand » 51,171 

Red  clay 374 

Red  sandy  loam 483 

Sand 31,67,69,76,77,86,344,467,478 

Sandstone 75 

Subsoil 157 

White  clay 75 

Small  streams,  mention  of....  11, 12, 17, 18, 25, 28, 31, 33, 38, 42, 45, 50, 51, 58, 64, 67, 77, 78, 

79, 84, 87, 90, 91, 94, 96, 105, 114, 117, 119, 331, 434 

Inches  of  water  in 98,94,140 

That  may  be  utilized 191 

Underground 167,466,467,478 

Wasatch,  on 45 

Weber,  in 41 

Spring  used  for  irrigation : 

Ash  springs 137,140 

Bear  Cafion  Spring « 98 

Blind  Spring 81 

Big  Pino  Fish  Spring 331 

Braffit's  Spring 94 

Clatou  Springs 84 

Dry  Cafion  Springs 119 

Dry  Creek  Spring 117 

Eight  Per  Cent  Spring 84 

Fairfield  Springs 117 

Falnla  Spring 94 

Flowing  Springs 137,140 

Fork  Spiiiigs 117 

Fort  Meadow  Springs 119 

Gardner  Spring 84 

Hiko  Spring 137,140 

LargTi  Springs,  supi)l3Mn .- 63, 105 

Lo^^jin  Springs 137,  140 

Morgan  f /ity  Springs ^  90 

North  and  Sonth  Spring 90 

Ogden  Springs,  8upi)ly  at 269 

Salado 444 

Sisson  Spring 5()9 

Small 63,80,101) 

Spanish  Springs 514 

Spring  Hollow  Spring 90 

Sonora  frontier,  the 4*20 

Sorghnni,  growth  of ,....    418, 459 

States,  mention  of: 

California 14,46,49,129,131,139.140,146,147,185,180, 

189, 190, 191 ,  192, 193, 194, 213, 215, 226, 230, 232, 233, 235, 236, 241 ,  242, 243, 
245, 246, 250, 259, 260, 262, 264, 273, 274. 278, 279, 289, 292, 293, 294, 296, 297, 
299, 308, 317,  321, 333,  334, 352, 355, 370, 375, 381, 382, 383, 385, 387,  :^H,  389, 
415, 410, 430,  433, 436,  439, 4C)5,  488, 491, 498, 501, 502, 503, 504, 505,  508, 511 

Colorado 19, 31,  46, 51, 55, 72, 76, 108, 145, 209, 212, 358, 378, 402, 427, 4:W),  514 

Connecticut 408, 4^^ 

Delaware 408 

Florida 139,:«)1,254,505 

Idaho 46,81,92, 121^4:i0 

Illinois 24,473 

Kentucky 246,278,514 

Massachusetts 302, 48<) 

Minnesota 504,505 

Moiitaiiih 43(i 
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^f  fitllTAskA  If)  I. 

Nevada .- ^\'*.' !  J"  ^".' -\"'66i^76f72ri*i9^^ 

146, 147, 148, 150, 151, 177, 178, 184, 18r»,  1H«,  4:Mi, 
498, 499, 501 ,  502, 503,  506. 507, 508, 509, 510, 513 

New  Jersey, , 'Af*l\ 

New  Mexico 408, 427, 4:«>,  477, 487 

New  York 20J},4r, 

Ohio 74 

Oregon 129,4:$6 

Pennsylvania 3ii2 

Rhode  Island 408,483 

Soath  Carolina 418 

Sonora 1 408,413,478 

Tennessee ^ 279 

Texas 504 

Washington 436 

Wyoming 92,40l» 

Storage  reservoin*,  reference  to 25, 31 ,  34, 77. 167. 174, 199, 228, 23(>,  237, 

267, 275, 322, 353, 354,  408,  419, 449, 453, 455, 457, 408, 475, 476, 477, 486, 510 

Nevada  Land  and  Cattle  Company,  system  of 1H4 

Resonrcesfor 70 

Salt  River 471 

Sevier  Lake  Desert,  in 59 

8qnaw  Valley,  in 154 

Streams,  by ^- (>4 

Streams  crossing  the  Sierra  Nevadas *. 269 

Storm-floods 4^55, 4.">7 

Storm-floods,  by 4:;5,457 

Wet  season,  in 29 

Winter  storage  of 18 

Supreme  court  oiCalifornia,  on  water 247 

Utah,  decisions  of 50 

Surveys  for  irrigation 48,51,54,281,354 

Government,  for  reservoir  storage 16t 

Hydrographic 1«)4 

People  can  utilize 51 

Reservations  of  reservoir  sites 57 

Topography 2(^.) 

Topography  of  country ^jTy 

Topography  of  Nevada 130 

Topographical  advantages .    190 

United  States  geological 77,  l:i5, 188, 189, 293, 296 

United  States  by  effect  of ir)8 

Utah  Lakeof fw* 

Report  on  engineers 43 

Swamp-land  act  of  California 290 

T. 

Tobacco 379,401 

Trees,  mention  of :  * 

Ash 432 

Banana 388 

Brush 506 

Camphor 388 

Catalpa 4.>2 

Cottonwood 378,5«»6 

English  walnut 388 

Ironwood 408 

Lombardy % 4:^2 

Locust 432 

Magnolia 4:^2 

Mesquite 378,408,4*32 

Mulberry 432 

Palm 4.32 

Pepper 4.32 

Poplar 432 

Rubber 388 
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Timber  groVth 451 

Umbrella 4^-^ 

Vines  and  in  Nevada 14H 

Willow 378,432 

Towns,  in  and  region,  references  to : 

Adamsville 79 

Adonde 418 

Alpine • 117 

Alta 269 

American  Fork 117 

Amsterdam 44 

Analheim ^ 353 

Annabella Ill 

Ashland 270 

Athens '381 

Aubrej' '. .- 4(^9 

Austin • — 504 

Bajai 378 

Bakersfield 217,288,290,291,292,299,300.302,303,305,314,397 

Beam    79 

Beardsley 306 

B«aver -, 79 

Benson 479 

Berendo 227 

Big  Pine 331,3:M 

BiHbee 466 

Bluff 2 

Boca , 498,513 

Boston - 74,2.tr» 

Box  Elder r.6 

Brigham , 62,63,64,65,80 

Cajou i 3^»7 

Caliente 299 

Calabasas 462, 4H4 

Camp  Reno 444 

Candelaria r>04 

Carizo i{7G 

Colton 266 

Colusa 22<i 

Coneto - 444 

Corinne 19,41,45 

Crittenden 4t>:i 

Croyden 67 

Darwin 3:?2 

Daytona :?91 

Deiano 314 

Deming 418, 47() 

Denver 72 

Dcs  Moines 72 

Dudlyville 477 

ElCajon :m 

Elko 504 

ElHinore 111,381, 3'<2 

Embryo  44 

Empire 499 

Estrecho  de  Rientes 3»il 

Etiwanda 327 

Eusenada 352 

Eustis 391 

Fairfield 117 

1^'airview 107 

Fall  Brook a'S5,385,3S6 

Florence 408, 419, 423, 425, 428, 432, 450, 451, 452, 453, 454, 489, 49(» 

Frisco 334 

Fowler 272 

Garden  City 91,1m; 

«TeDoa 500 

Gila  Bend 270.432.43U 
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Glendale 105,327 

Globe 473,475,476 

Goodwin 488 

Goshen 117,276,299 

Greenville ■» 79 

Greenwich 129 

Grove 118 

Gungapoor 399 

Hanford 227,277,279,280 

Hampton  Bridge • 44 

Harshaw 466 

Hawthorne 508 

Highlands 357 

Hiko  Village '...  140 

HoueyvlUe 80 

Hornbrook 276 

Horse  Shoe  Bend 500,501 

Huntington 87 

Huntsville 67,  UU 

Indio 261) 

Jacnme * ^^6 

Joseph  City 42,61),  111 

Juab 42.57 

Julian -         :W6 

Keeler 331 

Lake  Town 1)1,96 

LaTenipe 436 

Lehi 117 

Lemoore 276 

Lerdo 3U 

Livermore 3£)l 

Lochiel 4(W 

Logan  Village 140 

Lovelocks 132, 146, 152, 153, 261),  501 

Malad 46 

Mapleton  Wai-d 117 

Mariette 74 

Markleville 501 

Marysville.-.. 112 

Meadowville 91,9(i 

Mesa 451 

Milford 79 

Miuorsvillo 79 

Mobile 2:}5 

Mojave 2:i2,:i:{5 

Monroe HI 

Mount  Carmel 115 

Mountain  Doll 79 

Mount  Pleasant 107 

Morgan 89 

Mussel  Slough 279 

Nephi 57 

Newburg ^ 391 

•    Olancha 334 

Oueonta 357 

Ontario 339,341,344 

Oreana 151 

Paisley  .  :%l 

Panamint 332 

Pantano 425 

Parker 420 

Parley's  Pvk 67 

Pima 436 

Pleasant 118 

Piuche 504 

Portage 81 

Porterville 89 

Portland 359 
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Poso ^. 314 

Promontory 81 

Provo 38,39 

Randolph 96 

Red  Bluff - 247 

Redding 270 

Redington 463 

Redlands 231,336 

Richfield 108,  109,111 

Rocklin 2tK) 

Salton 377 

SanEmigdio 398 

San  Felipe 376 

Sau  Ignacio 378 

San  Jacinto 355,387 

Sau  Joaquin 208,213,227 

San  Luis  Rej 355 

San  Marcus 357 

Santa  Maria 386 

San  Pitch 42 

Sau  Pete  Valley 57 

Scipio 104 

Sentinel :.         270 

Sheffield 361 

Sheridan 500 

St.  Johns 442,443,444 

Solonionville 477 

South  Field 79 

Spring 107 

Springville 117 

Springerville 443 

Summit  Station 269 

Tahoe 499 

Tehachapi 3:i3 

Temecula 390 

Tempe 423 

Tia  Jiiana 357 

Touibstone 466 

Tulare 268,276 

Tiiscarora 504 

Tustin 353 

Vallecitos 376 

Verdi 148,498,508 

Victor 321 

Viejas 386 

Vineland 391 

Virginia  City 335,503 

Visalia 268,276,280,281,317 

Wadsworth 269,498,501,506,508,514 

Walters 269,270 

Wellington 504 

West  Portage 65 

White  Plains 146 

Willard 63,*f)4 

Williamsburgh 362 

Winnemncca - 504 

Woodruff 96,489 

Yuma 270,400, 

401, 402, 403, 404, 405, 406, 413, 415, 418, 423. 424, 426, 428, 431, 434, 436, 4«9 
Tulare  Grange,  the 273 

U. 
Utah,  irrigation  ditches  iu  : 

Alva  Keller 102 

Atkins  &  Sons - 124 

Annabella  Irrigation Ill 

A  very  Powell H7 

Bear'Uivor ,,.,,,. ,,,,,,,,.... ,., 22,39,64,91 


Utah,  irrigation  ditches  in^-Conttnned. 
BuskwitJt — — •• 
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Bellovne — 194 

Benson  &. Logan — ..  — .  84 

Big  Cottonwood — *«) 

Bis  Cotton-nood  Tanii«i - 101 

Birch  Creek 84,119 

Blaoksniitli  Fork — 84 

Blue  Cut - 86 

Bluff - 68 

Booth,  Crocker,  Ctairford 94 

BoQtwell,  The 18 

Braffitto  Spring,  north  ftnd  sonth 94 

Brighatn  YoDug — 1^ 

Brockhttuk 86 

Brooklyn - ""'*11 

Brown  &  Banfotd ~ lOO 

Bryon 102 

Butch  Creek - 118 

Bntns  Bench - ,       llj 

Bouton                 115,116 

Butteriield - - ^ 

Cahoon  &  Maxfiold - ■ 99 

Canpor GlirialensoD - - 86 

CaBtloDale •■■  „^  ,00 

Central 114,115,116 

Chadwiok. 115,116 

Chatelain : 120 

Chapman  &  Strong ., 94 

Chnaman J^ 

Chivers 115,116 

CityGr«ek 84 

Claton M 

Clipper. «,86 

CnbbKivcrlrngating .,^    « 

Colton                     ^%^i? 

Cottonwood           l"'** 

Covovillu,  lower  and  upper 84 

Crandal 87 

Crawford  and  Dykins 94 

Croydon,  upper 90 

Daiton ™ 

Day,  upper 87 

DeepConon o* 

Dillman 1J^'!!S 

DoddB llf'-lJI 

'   Dorouonor  and  Brooks 'iS 

Draper ^ 

Dry  Creek w 

Dry  Fork,  north  and  south 88 

Ea^t  Joniau 07,M 

East  PortervUle , » 

East  Biohville,  upper  and  lower ." 90 

Eden                    Jj^ 

Eriwurd  White 1^ 

Eigl.t  Private    .. -■ » 

Eleven  Private ™ 

Elsuore  Irrigation - ■  1W5.  IIW 

Fairchild ^^'''Wt 

Ferrins ]\° 

Foreman ■■ — .. .. Ill 

Frank  Laws 118 

Franklin  oud  John  Neff 102 

Garduer ,^ 

Olondalp,  cast  and  west —  ...... J™ 

GroeiiKivcr ^'^Sl 

Gordon  Creek ™ 

HalJs "  — -■  '"* 

J3S  A  L — yoL  II 36 
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Harrisville — - •-• •• 118 

Hill B6 

Humble - 97 

Huntington ^ 

Huntsville 

Hnskinson 104 

Hutchinson  H.  R 86 

Hoagland 102 

Hoopers -•• 118 

IraNebeker 94 

Isaacson .- 109 

Jeflfs 86 

Jenkins - ..........  118 

Jensen ••••.•.......  87 

Joseph  Irrigating 110 

Jordan  and  Salt  Lake.... 97 

Kanabfield 106 

KanalCity 106 

Kannedy 103 

King  Ditch 86 

Langsdorf's 118 

Lake  Town  No  1,  or  north. 94 

Lake  Town  No  "2,  or  south 94 

Lake  Town  and  Round  Valley 94 

LaBerkin 124 

Leeds 124 

Lee,  W.  H 94 

Lebigh 117 

Lewiston 84 

Lindsay 120 

Lindsay  Sl  Shaw ^ 121 

Line  Creek  Irrigation  Company 90 

Littleton  Cafion  Creek  Irrigating  Company 90 

Lynne -. - 118 

Logan  &  Benson 84 

Logan  and  Hyde   Park 84 

Logan  &  Riciinian - H4 

Logan  River  -. 84 

Long  Valley 106 

Loss  Creek  Irrigation  Company 90 

Lower  South t6 

.   Lower  Dam 84 

Main  Creek .' 113 

McHadden  &  Cleveland 87 

McKee 115,116 

Meadowville 94 

Meadowville,  West  and  Lower 94 

Middle  Creek Il3 

Middle  Fork IIH 

Middleton 124 

Millville,  Nos.  1,  2,  3,  4 84 

Molen 86 

Monroe 111 

Montgomery  &  Roylance 118 

Mount  Carmel,  East 106 

Mount  CarmelCity 106 

Morsen  Torenseu HI 

Mountain  Dell 124 

Mountain IIH 

Muddy 86 

Munroe  Irrigation  Company.' 110 

Murry 115 

Neff,  A.  H 101 

Newton H4 

Nichol 100 

North  Jordan 97 

North 87,IM 

O^'den  Bench 118 
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Ogden  City 11 

Ogden,  North IIH 

Orderdale,  West 106 

Otter,  North  and  South 94 

Otter  Creek  Company 94 

Pack  and  Mill  Creek 87 

Paradise,  East  and  South 84 

Parker 98 

Parley's  Irrigating 104 

Peterson 86,90 

Pioneer,No.  l,No.2 86 

Pinto 124 

Plain  City 118 

Pleasant  Grove.... i 117 

Portage ..•••... 81 

Price 124 

Price  Water 86 

Providence,  Nos.  1,2,6,7 84 

Provo  Bench 118 

Powell  «&  Katell 115,116 

Randolph  Irrigating  Company,  Upper  and  Lower 94 

Randolph  &  Woodruff 94 

Richfield  Irrigation 108 

Richards 100 

Richville  Mill-race 90 

Richraand 84 

Riries 118 

River  Dale 118 

Robert  Snider 86 

Rock  Point 115,116 

Rocky  Ford Ill 

Round  Valley  Spring  and  Weber  River 90 

Russell *. 102 

Salt  Lake 97,118 

Santa  Clara  Irrigating 124 

Sevier  Valley 108 

Skiduiore  102 

Smith 86 

Sink  Valley 106 

Snyder 115 

South  Willow  Creek 99 

South  Laketown,No.  2 94 

South  Jordan * 97 

Stunaker 115,116 

Stillman 102 

Stimpson  &  Dyke 118 

Strong's  Caflon  Creek 119 

Swan  Creek 94 

Table  of  DitoheB 88 

Tanner ...••....  .••»• 99 

Taylor 115,116 

Tooele  Co.  of 113 

Trenton -' 84 

Tucker 115,116 

Tumbow 103 

Uintah  County  Irrigation.... 115, 118 

Union,  Jordan 99,100 

Union 115 

Union 116 

Utah  and  Salt  Lake 97 

Upper  Dam • 84 

Upper  Water 115 

I  pper  Kanab •• •••• 106 

Upper 101,116 

Upper  South.... .••.. 115 

Veltman^  Co 115 

Vermillion  Irrigating  ••.... 109 

yitpn  City ..-..„.. .r..... ..-..• -T rt.-  ',"  -r-r-  184 
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Virgin  Field 124 

Wakefield 87 

Walker... 100 

Walton,  W.  K 94 

Wasatch  County 68 

Washington  County ••. 124 

Washington  Town  Field 124 

Watsons,  R.  n e6 

Weber  and  Davis 118 

Weber  County 118 

Weir 12 

Wells Ill 

Wells  Irrigation 108 

Wellville,  South 84 

Wellington 86 

West  Porterville 90 

Westover 124 

Wacox 86 

Wilson 118 

Woodruff  &  South 94 

V. 

Valleys,  description  of • •• 150,370 

Elevation  of 51 

Pahrangat 140 

Squaw 160 

Valleys,  names  of: 

Altar 484 

Antelope 133, 318, 319,  320, 325,  330,  331, 332, 333,  334,  335, 336 

Arid  valleys 70 

Ashley... 68,114 

Babeqnivari •• '      472 

Bear 24,233,329,330,346.386,498 

Bear  Lake 91, 'J-i,  1)4 

Bear  River 91,92,94 

Beam 78 

Beaver 80 

Big  Cheyenne 424 

Big  Grand % 

Big  Meadow 150,  151, 152,  ir>:{ 

Black's  Fork Utt 

Blen  Spring 87 

Blue  Spring - - 81 

Bruneau 133 

Cache 19,20,21,46.64 

Carson 132,187,498,490-500 

Castle 71,86 

Cave i:m 

Cedar 42 

Charity 501 

Clover 133,150,155 

Colorado ' 140,407,410,412,415,458 

Cottonwood 86 

Devil's  Gate ^5,80 

Diamond 133,r)00 

Dog 498 

Duck 134 

Dutch 500 

Eagle  Lake 132,134 

Edgar 95 

Ferron 86 

Fresno 228 

Garden 133 

Gila 407  408,410, 

411, 412, 415, 418, 420, 422, 425, 427, 428, 429, 457, 458, 475, 489, 41K) 

Goshen 42 

Grass 69 
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Grubb's 133 

Happy 479 

Ha  WahWah 78 

Hemet 2:i3 

Humboldt 132, 150, 151, 154, 502 

Hope 500,501 

Huntington - - 86 

Independence 133 

Joe's 86 

Juab , 57,70 

Kelly 133 

Kern 227,293,298,299.300,303,314 

King's  River :.  133 

Lake 134 

Lamoille 133 

Las  Vegas IM 

Lehman's 149 

Lemmon 132 

Lewis 276 

Little 86 

Little  Cheyenne 424 

Little  Humboldt 133,150 

Long..... 106,106,500,501 

Maggie  Creek 133 

Mantua 

Mary's  River 133 

Mason .i 134 

Meadow 134 

Minersville 78,80 

Mississippi 134, 4:» 

Monitor 133 

Muddy 86,i:i4 

Newark 133 

Nile 457 

Ogden 67,118,119 

Owens iy5,331,332,334,3:i5,a:« 

Owyhee 133,502 

Pahranagat 134.137,139,140 

Pahriuip 134, 137,  i:J9, 140 

Panquitch 69 

Paradise 13:^,150,151,504 

Pine 133,386 

Pleasant 96,133,501 

Prosser 514 

Provo 39,68 

PneblaVieja 408 

Queen  River 188 

Quinu  River i:»,15«» 

Rabbit 69 

Rebel  Creek 133 

Rio  Virgin 139 

Rock  Creek 1h6 

Ruby 155 

Rush ,....     70,112 

Sacramento 148,209,210,213,234,235,269,270 

Sag^  Brush - 78 

Salt  Lake 21,31,64,67,68,73,118,119 

Salt  River 409, 422, 427, 428. 429, 431, 4:i:J,  434. 458 

San  Bernardino 338,241,242 

San  Carlos 475 

San  Gabriel 266.50H 

San  Jacinto  23:5 

San  Joaquin 209, 210, 211, 212, 213, 214, 215, 216, 227, 228, 234, 2;W,  239, 241, 244, 

5^69, 2r3, 294, 297, 299, 311, 333, 387,  'Mi 

San  Pedro 455,479,480 

San  Pete 68,«i9 

San  Simon 478,479,480 

Santa  Ana i^^^.'iSiA. 
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Secret 178 

Sevier 68,69,70,75,107,111 

Shasta , 270 

saver  King 501 

Sink 106 

Skull 70,112 

Smith 134 

Snake 134 

South  Fork 290 

Spanish  Spring 132«514 

Spring 134 

Spriugerville 443 

Squaw 154,155,160,184,186,498 

Stanislaus 227 

Star 133 

Strawberry 117 

Steptoe 133 

St.  Johns 444 

Sulphur  Springs 425,477,478,479,480 

Susie  Creek 1*^ 

Sweet\rater 371 

Thistle 68 

Tooele 70,73,75,112 

Tonto 475 

Truckee 498 

Tulare 213,274 

Utah 41,68 

Vegas 139 

Virgin  River 134 

Volcano 331,334,335 

Warm  Spring 132 

Washoe 132 

Wasatch 70,76 

Vegas,  Wash r)05 

Vegetables,  growth  in  arid  region 69,  93,  94,  97,  98,  99,  100, 103, 104, 108, 109, 110, 

356,  3a5,  388,  411,418,44:; 

Beets 86,379,385,388,401,411 

Cabbage ^^ 

Carrots 86,  3S8 

Caulillower 1^8 

Coru 100,459 

Onions ..,..-.....-.- -W"^ 

Peas 3H8 

Potatoes 18,  80, 163,  350,378,  388,  418,  449,  459 

Pumpkins 410,421 

Tloots 67,69,77 

imall  garden 114 

Tomatoes 3^8 

Turnips 3S8 

Vines,  growth  of 143, 287,  309,  327,  343,  ',m 

Grape 316, 352, 355,  389, 404, 430, 432,  464,  4(w 

Hop 316 

W. 

Water,  co8t,  customs,  extent,  etc : 

Actual  tax  for  right  of 57 

Amount  could  be  stored 161 

Amount  to  irrigate  one  acre 116 

Amount  required  of 45,  64, 116 

Ancient  ways - 458 

Annual  cost  of 57 

Apportionment  of 65 

Appropriation  of 13, 19, 25,45,  318,  3>3 

Arbitration <'»6 

by  Mormon  Church 58 

Assessments  for  supply  of 14 

annual,  of 98 

Averatre  depth  of 450 

Boxes  for - 1^"* 

Cubic  feet  at .'^AV^^^^>^<«i^^'t 
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Cubic  inches  of ..4. .*•«*. «***«.••. 35 

Culinary  purposes,  for ^ 29 

Debris  and  sediment  of 481,482,483 

Depth  of,  at  Lower  Rock  Island 419 

Developed  by  submerged  dams 381 

Diminished  supply  of 238 

Distribution  of 28,59,338,345,349,375,442 

Distribution  in  Los  Angeles 322 

Capacity  of 26 

Claims  to 85,211 

Company,  stock  in -. 13,25,27,40 

Costs  of  rented 27 

Diversions  of - 12,44,46 

of.  Salt  Lake  County,  in 14 

Drainage  of 14,29,46,216,217,218.480 

Duty  of 56,66,67,69,70,71 

72, 86. 1 15, 116, 124, 215, 21 6, 228, 230, 266, 345, 347, 3:^8, 355, 414, 422. 429, 450 

of  water-master 11,12,13,28.29,56,60 

Economy  of 324,325,328 

Effect  on  wells  by  increase 232 

of  sediment  in - 239 

Embankments  for  retaining 311 

Examination  of  supply  during  the  year «. 241 

Excessive  use  of 339 

Flow,  cubic  feet  of 45,46 

Fresh 64 

Free  use  of ...^ 247 

Gallons  consumed  daily 35 

Gauging  stations 59 

How  to  get - 58 

Irrigate,  to,  inches  of 35 

Judges,  Nevada,  distributing 13 

Lagunasin  which  could  be  stored 471 

Lack  of 69 

Lakes  as  reservoirs 24, 36, 130, 148, 269 

Land-owners 59 

Law  of,  imperative , 59 

Lawful  appropriation  of,  for  irrigation 48 

Limit  appropriated    13,60 

Locating  reservoirs  in  Utah 25 

Loss  of 216,217.347 

Measurement  of - 56,59 

Methods  of  using 25 

Miles  of  mains 35 

Modulo  for  measurement  of 305 

organizing  companies 5, 11,13,15 

Owners  of  ditches 11 

land  of 59 

of  sites 57 

Plan  of  distributing  at  Phcsnix 442,457 

Potable 378 

Power  by 499 

Price  of 12 

Primary  owners  of 5,11,13,86,104,109,111 

Priority,  system  of 59 

Prior  appropriators 13,18,59,246.247 

Private  ownership 13,40,98 

Probate  court  registration 28 

Property  of  State 13 

Public  opinion  on  wasting 13 

Public  ownership  and  control 393-399 

Pumping  at  Pasadena 231 

Quality  of,  for  irrigation 2.16 

Quantity  of,  Nevada  mountains 505 

for  first  or  second  years  of  irrigation li'»7 

Renters  of 12,13,27 

Rights  of  users 11,12,14,16.17,18, 

59,  77, 89,  90, 91, 95, 99, 118, 119, 120, 122,  228, 292,  349,  37(J,  :J39,  451,  448,  495 
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Water,  cost,  cnsfcotna,  extent,  etc.—- Continued. 

Kigbts  from  ranniug  streams *  .^..  119,120 

of  way  reserved j —  36 

nature  of 95 

Judge  Smith  on  56 

Riparian 245,246,288,324,439,495,511 

Ruuniug  waste 17,63,64,70,340 

Scarcity  of 13,16,116 

Secondary  rights 59 

Separate  reservoirs  for - 37 

Service  of ^ -' 442 

Shares  of 12,L6 

Stealing 4G 

Specnlation  in  eliminated 247 

Stock 25,57 

Temporary  reservoirs 'iSd 

Territorial  ordinance 28 

Third  right 59 

Times  of  scarcity  of 59 

Titles  of,  in  California 244 

Torrentsof : 31 

Ton  of,  to  irrigate  one  acre 35 

Use  at  BrighamCity 62 

Use  of,   Judge  Goodwin,  by 13 

Use  of,  Calirornia,  in 394 

Use  in  Utah  of  eastern  Sierra  Nevada  supply 512, 513, 514 

Usages,  Spanish,  at  Los  Angeles 323,324 

Utilizing  lakes  at  Prove  River 41 

Value  of 287 

Volume  of 46 

Waste 13.14,23,37,71,135,230,282,284,290,295,456,481 

Works 96 

Water,  natural  facts  relating  to: 

Alkali,  what  used  for 14 

Evaporation  area 17,  23, 28, 32,  42, 61,  65,  161, 186, 483 

experiments 209 

effect  on 467 

on  mesa  land 186 

in  mountains 72 

at  Reno 505,506 

at  Pima 419 

Evaporating  pans,  use  of 72 

Melted  snow,  precipitation  of,  in  high  latitudes 25,139 

Percolation  of 42,230,423 

Precipitation,  average ^"l 

on  mountains 139 

in  valleys 

Seepage  of 28,53,65,89,103,109,111,309, 

314, 326, 329, 332,  334, 342, 344, 347, 349, 350, 398, 409, 421, 445, 482, 513, 514 

Sheds 30, 37, 38, 148, 452, 472, 474, 477, 480, 486, 499, 501, 502, 508 

Gila,  of  the 4b9 

Santa  Cruz,  of 466 

San  Vedro  River,  ef 478 

Rillito,  of 466 

Truckee  River,  of 506 

Utah,  of 66 

Verde  and  Salt  Rivers,  of 491 

Sinking  of,  into  sand-beds 2ftJ 

Small  streams  from 270 

Source  of  supply 17,57,62,63,88,89,163,274,275,344 

Spouts 185 

Subterranean 73,167,273,274 

Supply  of,  sufficient 25, 

30,  31,  33,  38,  39,  53,  57,  63,  65,  66,  67,  69,  71,  72, 76, 77, 80, 81, 84, 87,  H9, 
94, 95, 107, 117, 209, 213, 214, 236, 278, 295, 304, 329, 353, 354, 377,  378, 423, 
400, 406, 415, 429, 457, 458, 476,477,480, 486, 490^  498, 499, 504, 505, 506, 507 

of,  Antelope  Valley,  in 319, 325 

by  cauals,  by 358 
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Sapply  from  canon 63 

Increase  of i 34 

Los  Angeles,  at , 325,326 

Mountain  water-shed,  of 466 

Rain-fall,  by 385,386,387,389 

Salt  Lake  City,  at 34 

San  Diego,  at 390 

San  Bernardino  Valley,  in 241,242 

Ynma,  of 415 

Sarface ^ 70 

Surplus  of 11,16,37,89,92,96 

Surplus  storage,  of 37,453 

Sarveyor-general's  report,  Nevada,  on 138 

Surveys  for  storage  of 54,489,490 

Supply  systems,  of 13 

clay  pipe,  by 327 

depends  on  location  of 230 

distributing 275,343,860 

Etwanda,  at 231 

fauge,  the 230 
[esperia,  at 322 

iron  pipe,  by 326 

Ontario,  at 231 

pipe  service,  economizes 329,330 

Fomona,  at 230 

reservoirs,  by 32,57 

storage  to  help  out  low -.  158,229 

to  bring  on  land 157 

Tulare  County,  catchment  in 468 

Tunnel  construction  for 280,322,  468,499 

Volume  of,  in  Humboldt  River 153 

Volume  of  streams -. 63 

Water  storage 6,14,17, 

18,  22,  23,  25,  29,  34,  36,  38,  39,  40,  41,  42,43,45,46,51,52,53,54,58,64,65, 
66,  67,  70,  71,  72,  77,  80,  91,  92,  96,  104,  105, 135, 139, 150, 154, 238, 248, 2<», 
276.  283,  296,  445,446,  449,  456,  457,  462,  472,  484,  485,  500,  507,  511,  512 

At  Bear  Lake 23,42,54 

Capacity  for « 506 

For  irrigating  1,000  square  miles 49 

Weirs 305,310,311,322,337,359 

CaUoway,  on 309,314,315 

Canal,  of 310 

Pioneer  Bridge,  at 314 

Winds : 

Desiccating,  effect  of 238 

Polar,  the  ill  effect  in  California 235 

Witnesses' names: 

Adams,  P.  T 352 

Agiurre,  Mr , 484 

Allan,  Peter 104 

Alexander,  Colonel 396 

Anderson,  S.  A 105 

Ash,  Joseph  W •       117 

Baker,  D.M.... 351.352 

Banks,  T.C - 117 

Barker,  .John .« 397 

Barnes,  W.  H 473 

Barney,  Walter.... 86 

Beatie,  A 114 

Beattie,  G.  W 338,339 

Bent,  Mr :fiJO 

Benson,  William  H m : 452 

Black,  John  A 463 

Black,  Joseph  H 114 

Blackhonse,  James...* 117 

Blaisdell,  H.  W 400,401,402 

Blakeslce,  L.  A 145 

Blodgett,  J.A *i9ft,'Ji^V 
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Blowers,  B.  R 233 

Bowman,  H.  E 106 

Bra<lv,  PeterB 452 

Bradley,  J.  R 145 

Breckoubridge,  William  M 4.'?0,43l,434,446 

Brewster,  Cameron 463 

Bristol,  Judge W 

Bridges,  Lyman 214,458 

Briuloy,  Charles  H 403 

Brit,  William 114 

Brodie,  A.  O .' 456 

Broiler,  E.  A 286 

Brown,  O 289 

Brown,  B.  T 338 

Brown,  George  W 450,452 

Brown,  W.  E 508 

Bonnelli,  Daniel I:i9 

Bothwell,  John  D  92 

Bnnderson,  P.  V 8(5 

Butler,  W.C 336,337,:i:W 

Cameron,  Alice 465 

Brewster 470,471 

Canfield.  W '•^1,292 

Carr,  WiUiamB 292 

Carter,  William 207 

Castle,  Fred»k 477 

Casto,  C.A 96 

Clark,  William  H 107,112,114 

Clark,  George  H 391 

Chapman,  W.S 227,273 

Chipman,  N.P 216,234,247 

Christensen,  Casper 86 

Crocker,  Charles 507 

Coflfraan,  B.  S 477 

Collier,  William 233 

Cook,  E.H 47C 

Coronel,  Don.  Antonio  F 317 

Covell,  A.T 227 

Cnnningham,  F.  H 267,268 

Cashing,  Frank  H 433,458 

Ciishing,  Hamilton 4:i5 

Davidson,  A.J 39(5, 460 

Denton,  William 376,380 

Dewitt,  M.  E 283,284 

Dixon,  W.  L 2>2 

Dods,  Pardon , 114 

Dunbavard,  Joseph 391 

Durant,  J 90 

Eaton,  B.  S 323,324.325,328 

Edwards,  E.  E 1^52,353 

Edwards,  T.  D 129,145 

Enueking,  William 356 

Ephraim,  James 89 

Erwiu,  A.  O 2a5 

Estee,  M.  M 189, 213, 2a'>,  239, 240, 247, 249, 266 

Evans,  C.  S 341,342,343,344 

Evans,  P^lvaro 512 

Fairer,  J.  F 87 

Farish,  T.  E 422-428 

Fairch  ild,  John 114 

Fish.  A.  C 265 

Fowler,  Thomas 509,511 

Fowler,  Lincoln 434-441 

Fowler,  Samuel 287 

Fox,  Jesse  W 24 

Frampton,  William  N *. 117 

Francis,  S .- 89 

Fi-aiikish,  Charles 339,340,341 
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Fraoulson,  George : 86 

Friend,  C.  W 177 

Fulton,  W.  L 145,148,149 

Fulton,  R.  L ...507,509,512 

Gage.  Matthew 2:^2,  :^49, 350 

Glassford,  W.A 415,456,457,48(5 

Gleno,  John 114 

Graeff,  William 465 

Graham,  William 114 

Grauns,  F.E 86 

Green,  W.S 226 

Greenwood,  B.  H 108 

Greely,  A.  W 487,488 

Guild,  William  E 449,452 

Gunn,  Douglas 358,:^9,:«2 

Goivanetti,  M 395 

Goodwin,  F.H 459,4(53 

Hacking,  James 114 

Haggin,  J.B 292,297,311 

Haines,  J.  W 187 

Hall,  William  H 208,209,210,212,213,215,230,235,266,275,394 

Hammond,  F.  A 50,104 

Hamill,  J.  H 476 

Hancock,  William  A 445,446,447.448 

Harrison,  Henry  A 391 

Hatch,  Jeremiah 114 

Hatch,  Alva 114 

Heald,  F.H 381,382 

Hemingway,  George 458 

Honsley,  George  V • 357,358 

Henry,  George 420,421,422 

Heney,  Francis  J 463 

Herman,  Charles  A 112 

Heslep,  B.  F 465 

Hesson,A.  W 154,155,156 

Hicks,  Louis  A 406,407,420 

Hilgard,  E.  W : 236,240 

Hoffman,  C.  H 227 

Holt,  L.  M 230,231,2:J2 

Holley,  E.  Dwight 188 

HoUister,  O.  J 41 

Howe,  H.  G 477 

Hughes,  Thomas 272 

Hunter,  E.  W 90 

Huntington,  O.  B 117 

Huntington,  C.  P 507,508 

Hurley,  James  M 451,452,489 

Hutchinson,  R.  R H6 

Ingalis,  O.T.S 402,403 

Irish,  Charles  W 156,502 

Jansen,  E.... 227 

Jarvis,  Joseph 347,348 

Jenkins,  Washington 119 

Jensen,  James  S 96,108 

Johnson,  Chas.  J 87 

Johnson,  A.  G 117 

Johnston,  A / 114,117 

Johnston,  David 114 

Jolley,  R.  G 105 

Jones,  Marcus  E 66,73 

Jones,  E.  W 322 

Jones,  Joseph  D 38 

JulienT.  V 148 

Kelly,  John 114 

Kemp,  H.  E 431 

Kibbey,  Joseph  H 452,454 

Kin,  John  W 44 
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King,  Cameron  H 412, 41G 

King,  M.  C m 

Kirk,  William.. 117 

Kirney,  L.  B 108 

Knapp,  M.  A XM) 

Langrelhr,  Henry  C 357,:^ 

LeDiic,W.G 378 

Lindsay,  Tipton 281,28-i 

Little,  James  L :V) 

Luckett,  John -. 117 

Lyons,  Charles 114 

Manuel,  George trJ7 

Marks,  Bernhard 234,^7,2t3 

Martin,  CharlesT   476,509 

Mi^y berry,  James 148,500 

McEwen,  George  W 317 

McFa<lden,  James 350,351 

McQiiiddy,T.J  279,280,281 

Mendeli,  Major ^ 31M) 

Merc  ley,  George 114 

Mercley,  Nelse 114 

Mills,  M.M 208, 228, 234, 2:«,  243 

Mills,  W.H 5W 

M'Millan,J 412 

Miller,  N.P 80 

Miller  and  Lux's 315 

Montgomery,  Victor 35:1,354 

Moore,  J.  M 284 

Moore,  Justin  S ...379,380,381 

Moseley,  Edward  B , 457 

Munroe,  George 104 

Murray,  C.H 476,477 

Murphy,  W.J 428,429,430 

Naftzger,A.H 348.349 

Nebeker,W.P 93,96 

Nelson,  Jens - 86 

Newell,  T.H 55,107 

Newland,  Francis  G 507,509,510 

Newman,  G.O 344,345,346^347 

Norton,  Geo.  W 412 

North,  John 341 

O'Kano,  John 151,153 

Ottlnger,G.M 34 

Oury,F.W 480 

Palmer,  P.  M 151 

Parkinson,  T.D 184 

Patten,  H.W 318,321,329 

Peck,  George  H .325,326,327 

Perrin,B.  E 2;i5 

Peters,  John  D 62 

Peterson,  Jas.  H 107,112 

Piatt,  W.  E 442-445 

Porter,  Joseph  R 89 

Porter,  J.  P 90 

Porter,  E 105 

Powers,  F.  T 476 

Powell,  W.  8 114 

Keed,  James 114 

Riddle,  Isaac 111,162 

Riley,  B.  F 150 

Roth,  John 268 

Saflford,  A.  K.  P 472 

Sargent,  A.  A 395 

Schuyler,  James  I) 359, 370, 371, 372, 376, 390 

Scott,  Joseph % 

Sedgwick,  Thomas  8 359-370 

Shanley  Patrick 476 

Shorh,  DeBarth  J 327,328,329 
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Simmons,  William 565 

Sloan,  RichardE 452 

Smith,  M.  A 477 

Smith,  Baird 399 

Smith,  EliasA H 

Snider,  Rohert 86 

Snyder,  R 114 

Springmeyer,  Herman 145,499,500 

Stanford,  Leland 507,508,512 

Steiger,  J.B 407,418,419 

Stewart,  T.K 148,459 

Stoddard,  C.H..--^ 148 

Stone,  Charles  P 378 

Stout,  J.H  .-- 451 

Taggart,  J.H 404,406 

Taylor,  T 414 

Taylor,  A 114 

Taylor,  William 86 

Thies,  J.H 153,154 

Thimher,  Albert  D 108 

Thomas,  Robert 117 

Thomas,  Arthur  L 177 

Thomas,  Albert  L 5,65 

Thorn,  George 114 

Touhy,  John 2TS 

Towne,  C.  A : 227 

Trippel,  Alexander 473-476 

Trippel,  E.G - 406,407 

Tuohy,John 268 

Urton,  John 277,279,2b0 

Van  Buren.  A.C 86 

Van  Dyke,  Theodore 354,355,356,383 

Veltman,R 114 

Wade,  George  H 87 

Waite,JohnA 352 

Wallace,  J.  H .-..  269 

Walker,  Joseph  R 36 

Walker,  A.  B * 117 

Watson,  R.  M 86 

Wetmore,  E.  R 462 

Wetmore,E.  L 469 

Wheeler, 509 

Wheeler,  O.L 411 

Wheeler,  R.G 151 

White,  T.J 477 

Wilson,  H.M i:« 

Williams,  Evan 145,511 

Wilcken,  Charles  H 28 

Wood,  Leonard 484 

Wooley  <&  Seymiller 105 

Wright,  C.  C 248,249 

Wrinkle,  L.  T.J 335 


